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Abstract 
As sustainability becomes an important principle guiding various human activities 
around the globe, the higher education sector is being asked to take an active part in 
educating and promoting sustainability due to its moral responsibility, social 
obligation and its own needs to adapt to new circumstances. There is a global trend 
of higher education institutions embarking on responses to the sustainability 
challenge. By signing declarations or making public statements, many universities 
are expressing their desire to become role models for enhancing sustainability. 
However, too often they fail to “practice what they preach”, particularly in terms of 
adopting innovative sustainability initiatives. 
Despite being relatively new and emerging innovations, Green Roof and Living Wall 
(GRLW) technologies have been widely recognised because of their significant 
benefits, such as runoff water reduction, noise insulation, and promotion of 
biodiversity. While Green Roof and Living Wall applications can be found in 
commercial and residential buildings, they appear infrequently on campuses as 
universities have been slow to implement sustainability innovations. Yet there has 
been very limited research looking into the fundamental barriers which deter the 
implementation of sustainability programs such as Green Roof and Living Wall from 
the perspective of organisational issues. At the same time, despite calls for 
universities to lead society to a sustainable future, few specific guidelines are 
available for the implementation of sustainability innovations. 
To address this gap, research was undertaken to probe into the major organisational 
challenges and project management issues in terms of implementing sustainability 
innovations on campus, taking GRLW as an exemplary case. Semi-structured 
interviews with sustainability practitioners were carried out to investigate and 
understand the overall organisational environment and project management system 
as well as GRLW application in Australian universities. These interviews mirrored 
and refined the findings from past research. A thorough and critical view of 
organisational components identified their internal relationship and impacts on 
sustainability implementation, and laid the foundation for an organisational change 
model to take shape. Investigation of the project delivery process generally revealed 
a number of deficiencies in universities’ current facilities project management 
system. Various barriers to GRLW implementation and a set of suggestions for 
overcoming obstacles were explored. A Delphi study was conducted with a panel of 
16 experienced and knowledgeable experts to further identify and verify critical 
issues (such as barriers to sustainable project implementation and critical factors for 
project success) and strategic actions for optimising the organisational environment, 
improving project delivery and promoting GRLW deliverables. On such a platform, 
the information was synthesised and developed into a comprehensive (macro-micro 
level) decision-making framework to promote the implementation of GRLW and 
other sustainability innovations in Australian universities, as a vital step towards 
achieving sustainability on a practical level.  
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 Chapter 1:INTRODUCTION 1 
Chapter 1: INTRODUCTION 
1.1 BACKGROUND 
1.1.1 Sustainability and University 
Confronted with the problem of environmental degradation and energy crisis, the 
need for sustainability was recognised and called for around the world decades ago. 
Sustainability has become a guiding paradigm to instruct human activities in every 
field. One of the most commonly quoted definitions for sustainability is 
“development that meets the needs of the present generation without compromising 
the ability of future generations to meet their own needs” (WCED, 1987). However, 
this concept only provided a very general vision without any elaboration of concrete 
instructions for achievable objectives. In order to provide clear action criteria, 
Agenda 21 was created in 1992 by the UNCEO (United Nations Conference on 
Environment and Development) to address a series of recommendations about the 
implementation of sustainability policies or programs, which concerns a wide range 
of issues including resources preservation, education, public awareness and decision-
making. Among these strategic actions, education has been emphasised as a 
significant pathway to lead to a sustainable future. Chapter 36 of Agenda 21 clearly 
pointed out that “education is critical for promoting sustainable development and 
improving the capacity of people to address environment and development issues, 
and it is also critical for achieving environmental and ethical awareness, values and 
attitudes, skills and behaviour consistent with sustainable development and for 
effective public participation in decision-making” (Agenda 21, 1992). The United 
Nations proclaimed the decade from 2005 to 2014 as “Decade of Education for 
Sustainable Development” (DESD) to emphasise that education is an indispensable 
element for achieving sustainable development (United Nations, 2002).  
Universities are placed in the best position to provide the most significant 
educational resources regarding environmental sustainability (Creighton & 
Rappaport, 2007). Both in the classroom and by the example of its physical plant, a 
university can give students an understanding of the interrelationship between 
making decisions and the natural environment, and thereby model their behaviours 
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and attitudes that encourage environmental responsibility (Creighton, 1998). In their 
historical tradition, universities have the responsibility for analysing and challenging 
ideas and conventions, conducting research, developing new technologies and 
educating future leaders and citizens (Bakker, 1998). Universities represent one the 
most powerful tools for approaching sustainable development, due to the academic 
freedom, diversity of skills and knowledge for developing new ideas, ability to 
comment on society and its challenges, and engagement in experimentation 
regarding sustainable living (Cortese, 2003). Therefore, universities are being asked 
to become leaders and role models in the adoption and communication of sustainable 
practices (McNamara, 2008). Figure 1.1 illustrates the important role of universities 
in sustainable development with their various functions. 
 
                              
Figure 1.1: The Universities' Role in Sustainable Development (Didac et al., 2009) 
 
As social institutions, universities have a general role to play in the scenario of 
sustainable education (Merkel & Litten, 2007). The university is a key factor for 
social change influencing future decision-makers in business, education, politics and 
science. Sustainability takes on an even deeper meaning for institutions of higher 
education, whose central mission is to prepare students to participate and ideally 
improve the society at large(Bauer, 2005), because students are the future 
professionals, and many of them will become leaders playing a significant role in 
propagating sustainability. Gerstenberger et al. (2004) found that a college-level 
environmental education experience has a positive impact on individuals’ 
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environmental attitudes and many of their environmental behaviours become more 
frequent. 
By virtue of doing research, university graduates and faculty are able to help raise 
levels of community awareness, and undertake critical analysis of policy issues for 
public debate (Toakley & Aroni, 1998).Universities can provide critical views, 
paradigms and solutions, and conduct experiments about sustainability. Acting as 
logical loci for experiments in sustainability, universities are inherently learning 
centres where new ideas can be heard and different interacting factors can advocate 
for change (Edelstein, 2004). As a result, universities should act as pioneers to 
introduce innovative ideas and technologies to industry and be involved with the real 
world instead of fulfilling the stereotype of the university as an isolated ivory tower. 
The research conducted in universities can enhance the communication between 
universities and industries, which fuels the sustainable development through various 
forms of cooperation. 
Campus performances are also able to set examples for the students and the rest of 
society. The way that universities operate their campus can have a great impact on 
students and staff directly or indirectly. Serving as living laboratories, universities 
are in an ideal position to lead sustainability as role models of sustainable practices 
(McNamara, 2008). By living and learning in an environmentally conscious 
community, students learn to consider the impact of their everyday decisions, 
carrying the principles of sustainability beyond the confines of the campus and into 
their lives as global citizens (Alfieri et al., 2009). Universities with vibrant 
environmental programs use the campus performance to connect students and staff to 
nature through campus field trips, discussions of environmental values and hands-on 
projects (Barlett & Chase, 2004). As an extremely influential aspect of the society 
(Brubacker & Rudy, 1997), universities are used as a demonstration case to show the 
rest of the society what can be done to bring a change for a sustainable future. What 
students learn from the context in which they are taught can have significant 
consequences on the way in which they make sense of sustainability (Cotton & 
Winter, 2010). In the long term, the potential tangible or intangible benefits will 
contribute to developing a sustainable future in Australia. 
Besides their social responsibility and ethical role discussed above, universities are 
required to look into sustainability issues because they contribute to the 
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environmental problems as well. Universities are described as “microcosms” of 
environmental problems facing the larger society in numerous ways (Smith, 
1993).As an indispensable part of the built environment, universities leave a 
significant environmental footprint through various activities, including the campus 
building performance, commuting, and wastes generated by students and staff. 
Universities generate greenhouse gases, wastewater and hazardous waste, and their 
operations can contribute to sprawl and environmental injustice (Betts, 2001). In 
consideration of universities’ sheer size as “small cities”, the cycle of consumption 
for an institution of higher education in energy, water, and products produces a 
tremendous impact (Creighton, 1998). As these environmental issues become more 
evident, universities are becoming significant players within society for addressing 
many of these problems (Hignite, 2006).How universities build and maintain their 
physical plant, and how they engage in buying practices, dispose of waste, and 
consume energy is critically important to the environmental health of the broader 
society (Barlett & Chase, 2004).  
                    
 
Figure 1.2: The Factory Model of Universities' Environmental Impact(Lehmann et al., 2009) 
 
Not only do universities have an obligation to enhance the performance and 
operational efficiency of their own facilities in a “demonstrably sustainable way” for 
educational purposes, but also they implement sustainability for economic and 
environmental benefits (Forrant & Silka, 2006). The prominent benefit for 
universities to “go green” is cost saving, which is particularly important nowadays 
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because the expense of energy consumption is high. The US Green Building Council 
reported that an average school with a green campus can save about $100,000 in 
direst cost annually (Kovac, 2009). The example of 15 US universities each saving 
between $1,000 and $9 million through 23 conservation initiatives, with total savings 
at $16.6 million in just one year, sheds light on the greening universities (Eagan & 
Keniry, 1998). The debate about reducing environmental impact can be achieved 
with consensus as well. By “going green”, universities can improve their positive 
image to attract more enrolments: just as customers are interested in shopping for 
environmentally-friendly products at the grocery store, incoming university students 
are interested in what their school is doing to make a difference (Abell, 2009). A 
survey among 16,000 first year students in the US discovered that sustainability 
concerns were an important factor impacting on potential students’ choice of 
university (The Princeton Review Incorporation, 2010).  
Therefore, universities can play a significant role as leaders in the sustainability 
movement through education, research, practical demonstration, and economic and 
social change(James, 2009). The recognition and understanding of universities’ 
importance to sustainable development has led to an ever-growing movement of 
pursuing sustainability in higher education settings. Many umbrella associations or 
organisations for “sustainability in higher education” have been established 
worldwide; including, to name a few, University Leaders for a Sustainable Future 
(ULSF), Association for the Advancement of Sustainability in Higher Education 
(AASHE), and the Environmental Association for Universities and Colleges 
(EAUC). For example, more than 430 universities in over 40 countries have joined 
ULSF since 1990 and the number continues to grow (ULSF, 2011). 
Enhancing sustainability in tertiary education has been gaining momentum in 
Australia as well. Because the Australian federal government is on the pathway of 
developing a low-carbon, energy-efficient and socially and environmentally 
sustainable economy, it is recognised that future prosperity relies on the knowledge 
and skills that workers gain through their higher education or vocational training 
(Green Skills Agreement Implementation Plan, 2010). A green skill plan in a 
package of $5 million funding was initiated to help promote students’ learning 
sustainability on campus. In 2000, the National Environmental Education Council 
(NEEC) was founded by the Australian government to facilitate the incorporation of 
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sustainability into the university curriculum and to encourage universities to improve 
their environmental management within their own institutions (Burgman et al., 
2003). The federal government also issued two strategic plans to respond to the 
Decade of Education for Sustainable Development, called the “Caring for Our 
Future, the Australian Government Strategy for the UNDESD” and “Living 
Sustainability, the Australian Government’s National Action Plan for Education for 
Sustainability”. With the guidance of these strategies, the Australian government has 
clearly demonstrated their responsibility for supporting whole-of-institution change 
for sustainability in universities. They aim to reorient education systems through 
achieving a culture of sustainability in which teaching and learning for sustainability 
are reinforced by continuous improvement in the sustainability of campus 
management (Commonwealth of Australia, 2009). In this context, promoting 
sustainability in Australian universities is a prevailing trend. It is worth mentioning 
that the Australian education sector ranks as the third largest export category earner, 
after coal and iron ore. The value to the Australian economy of education exports in 
2009-2010 was $19.1 billion, increasing 10.2% on 2008-2009 (Australian Bureau of 
Statistics, 2010). With the impressive scale of the education industry, Australian 
universities’ engagement with sustainability can be compared to a global export 
industry which has a significant influence internationally. It can also be assumed that 
engaging sustainability may increase Australian universities’ competition to attract 
more potential students, and that international students can bring what they learn 
about sustainability back to their home country to impact on the local and even wider 
community. 
1.1.2 Introducing Green Roof and Living Wall to a “Sustainable University” 
Universities’ going green is a systemic approach which includes many alternatives 
such as reforming environmental education, providing a green campus environment, 
and conducting research on sustainability and outreach external community. The four 
main areas of greening universities are grouped into categories of research, 
education, campus operations and external community (Cortese, 2003). Of the four 
areas of practice with respect to delivering sustainability in universities, building a 
green campus is on the top of universities’ sustainability agenda and seems to gain 
the most attention. Uhl (2004) proposed that an audit of the campus, in relation to 
environmental sustainability, is the first important step. A sustainable university 
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should have a healthy campus environment, with a prosperous economy through 
energy and resource conservation, waste reduction and an efficient environment 
management, and it should promote equity and social justice in its affairs and export 
these values at community, national and global levels (Habib & Ismaila, 2007). 
University campuses are places where various activities can be connected with green 
initiatives to impact on the community and society fundamentally. The connection 
between the educational mission and social role of the university, particularly related 
to the physical environment, has been used as a rationale for campus greening 
(Bakker, 1998). The campus environment is a growing concern as it doesn’t just 
affect how students live but also what they learn and how they will change 
workplaces and neighbourhoods as graduates (Kinzie, 2008). The nested model of 
sustainable campus is presented in Figure 1.3 to explain the relationship between a 
sustainable campus and sustainability in universities. 
                          
Figure 1.3: The Nested Model of "Sustainable Campus" 
 
Although many projects and programs in education, research, outreach and 
partnership have been in operation since the early 1970s, sustainability initiatives on 
campus, also called “greening the campus”, began to flourish just a decade 
ago(Velazquez et al., 2006). Many university campuses are recently transforming 
into healthy, comfortable and productive environments by embracing the concept of 
sustainability. Whether a university chooses to introduce sustainability to the campus 
environment on a small or large scale, each decision has a fundamental impact on the 
society and industry, influencing the economic impact of local communities and 
citizens (Alfieri, et al., 2009). As a result, greening campuses is composed of many 
elements covering energy, water, waste, food, transportation, building and 
purchasing, all of which can contribute to campus sustainability. 
Biosphere
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The sole reliance on lectures, discussions and experiments is inadequate to change 
students’ attitudes or awareness about sustainability even though these methods can 
increase students’ knowledge about the environment to an extent (Tung et al., 2002). 
Higgs and MacMillan (2006) stated that sustainable facilities and operations promote 
sustainability education by modelling sustainable practices, and providing hands-on 
opportunities to try sustainable practices, increasing students’ ownership and 
stewardship of their environment. Although the forms of promoting campus 
sustainability are various, one of the important parameters for sustainability 
initiatives on campus is to emphasise the visibility. Anthony Cortese, former Dean of 
Environmental Programs at Tufts University, suggested that a key to making an 
impact in this field of ecological footprint is to make the consequences of our action 
“visible”  (Becker, 2007). Universities own many physical plants on campus, so the 
visual appearance of sustainability projects can be a very effective way to affect 
students and staffs’ awareness and attitude directly. This is treated as a kind of 
“service learning” or “experimental learning” which refers to students gaining 
knowledge or skills through direct hands-on projects. This informal learning 
approach to influencing students is known as “the hidden curriculum” (Jackson, 
1968). The key to manifesting the hidden curriculum is through the immediate 
physical environment of the institutions, illustrated by the extent of provision of 
recycling facilities and green spaces, or by access to safe areas to store bikes to 
support a green travel policy (Cotton & Winter, 2010). In the meantime, there is an 
increasing interest in adopting innovations for sustainability because the anecdotal 
evidence and case studies have shown a promising picture of pursuing sustainability 
in an innovative way. The terms “sustainability innovations” or “eco-innovations” 
are often used to describe a range of products and processes that contribute to 
sustainable development, from environmental-friendly technological advances to 
socially acceptable innovative paths towards sustainability. Besides the traditional 
ways such as recycling or waste management to solve the environmental problem, 
utilising novel methods to achieve sustainability has been widely discussed and 
highly recommended.  
Green Roof and Living Wall (GRLW) technology is specifically chosen as the topic 
of investigation in this research due to the multiple benefits of its link with 
sustainability, outstanding “eye-catching” aesthetic features, and innovativeness. The 
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term “Green Roof” refers to roofs covered with a layer of impervious membrane, 
which is topped with soil and vegetation in order to optimise the site-specific and 
community environmental benefits (Peck, 1999). Similar to the Green Roof, Living 
Wall is vegetation that either partially or fully covers a building façade or other 
vertical structure (Binabid, 2010) to enhance environmental benefits and aesthetic 
appearance which is particularly effective for buildings with small roof area but large 
amounts of vertical surfaces. The perfect integration of these green and innovative 
technologies can turn unsightly grey concrete into green oasis. Blanc (2008) 
explained that GRLW “allows man to re-create a living system very similar to 
natural environments. It’s a way to add nature to places where man once removed it”. 
GRLW can provide multiple environmental, economic and social benefits, as 
summarised in Table 1:1. 
Table 1:1 Multiple Benefits Brought by GRLW 
 
Environmental Economical Social Educational 
Storm water runoff 
reduction 
Prolong the life span of 
roof/building facades 
Aesthetic value Potential for a living laboratory 
Thermal performance  Save energy costs Therapeutic 
effects 
Potential for a research tool 
Improvement of air quality Potential for “Urban 
Agriculture” 
Create 
recreational area 
Potential for new classes 
Noise attenuation Improvement of property 
value 
Social space “Showcase” of universities’ 
sustainability efforts 
Fire prevention   Improvement of universities’ 
images as a sustainable university 
Reduction of “Urban 
Island Heat” effect 
   
Biodiversity increase    
Electromagnetic insulation    
 
Accordingly, there is a link between GRLW and sustainability by the virtue of 
various benefits. During the past decades, the booming application of GRLW in 
residential and commercial buildings is another indication that GRLW presents a 
great opportunity for on-campus buildings, and further contribute to campus 
sustainability. Figure 1.4 illustrates the logical linkage between GRLW and 
sustainability in universities. 
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Figure 1.4: The Linkage between GRLW and "Sustainability in Higher Education" 
1.1.3 The Research Gap and Niche 
It is suggested that universities own the greatest capacity to define, analyse, and 
examine sustainability issues while taking a leadership role in developing creative 
ways to respond to them (Newman & Abrams, 2005). Despite the leadership 
imperative, universities in Australia have been slow to implement sustainability 
policy and practice – even slower than industry in many instances (Burgman et al., 
2003). The non-congruence between rhetoric and reality is a factor that policy-
makers must be aware of. Many institutions have recognised the need for some type 
of campus sustainability program or initiative, but few are vigorously pursuing green 
initiatives(Wright, 2002). The “Campus Environmental Survey” report found that 
campuses have done very well in conventional operational measures such as 
recycling but have been reluctant to implement tougher initiatives such as buying 
renewable energy and promoting alternative transport (Shriberg & Tallent, 2003). 
Many scholars argue that universities have failed to use creative and exciting ways to 
translate commitments to sustainability into practices (Thompson & Bakel, 1995; 
Uhl et al., 2002). Particularly, universities are places where cutting-edge thinkers 
converge, and they should be trendsetters in society to lead changes. The infrequent 
appearance of GRLW on campus stimulates the initiative for the present research.  
Green Roof 
and Living 
Wall
Green campus
Sustainability 
in 
universities
Multiple Benefits 
Innovativeness 
Aesthetic Visibility 
Demonstration Site 
 Chapter 1:INTRODUCTION 11 
Past research has mostly focused on providing theoretical information about general 
strategies instead of informed action plans for practitioners to conduct work. Filho 
(2000) suggested that “going into specifics” to deal with specific issues and themes is 
one possible way of addressing the task of transforming universities into green 
institutions. The specific component of greening process is a starting point to 
stimulate more detailed information for decision-makers in universities to increase 
their confidence in dealing with the sustainability challenge. Building more detailed 
knowledge about specific problems will create more informed recommendations on 
ways to overcome barriers to greening (Dahle & Neumayer, 2001), and this 
information can provide decision-makers with exploratory powers to adopt 
sustainability innovations. Although there is literature on the general trend and 
framework about sustainability in universities, a gap in the literature exists in that 
few specific guidelines are available for the implementation of sustainability 
programs, and each institution is forced to invent and apply strategies from scratch 
(Trombulak & Bratton, 2008). This gives the initial impetus to the present research to 
look into a specifically green alternative, namely GRLW.  
Sustainability efforts will fail if positive institutional change is not attempted (Dover, 
2001). Few studies have been conducted to inspect the organisational context in 
which all university activities are shaped, and which could be used as the “bottom of 
pyramid” method to support the upper-level activities on a solid foundation. Yet 
research which examines fundamental problems from the organisational level is 
inadequate. It is confirmed that barriers to integrating sustainability into universities 
do exist, however such studies have not fully reported what is happening either at the 
institutional level or within the decision-making process (Newman & Abrams, 2005). 
The process involved in implementing changes in higher education institutions that 
support environmental sustainability are not well understood (Wright, 2010). Georg 
and Fussel (2000) argued that most attention by researchers of greening organisations 
has been given to results and little attention has been given to process. It is necessary 
to map the whole process, specifically in the higher education setting.  
Although Shriberg (2002) indeed investigated and identified some organisational 
factors which influence the organisational response to sustainability, he still indicated 
that a set of instructions to initiate actions are needed to complete the guide. 
Particularly, practitioners in universities call for clear and concrete guidance which 
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can offer them applicable actions to conduct sustainability activities from the 
perspective of organisational issues. In addition, the project management process can 
be improved based on the betterment of organisational environment, which requires 
an in-depth scrutiny.   
In order to rectify this problem, this research aimed to detect the overall 
organisational environment and project delivery process in Australian universities to 
produce strategies for sustainability. Figure 1.5 illustrates the existing research gap 
which points to the need for a comprehensive framework for decision-making to 
address organisational issues combined with project management. 
 
Figure 1.5: The Research Gap 
1.2 RESEARCH QUESTIONS 
Based on the research background discussed above, the following questions are 
posed: 
 What organisational issues have impact on adopting sustainable innovations 
in Australian universities and how to optimize the organisational 
environment to accommodate sustainability innovations? 
It has been argued that there are various reasons why universities are reluctant to 
actively implement sustainability innovations. Previous studies have grouped those 
factors into two main categories: organisational factors and financial factors 
(Richardson & Lynes, 2007). Because organisational issues are fundamental forces 
Past research on 
“sustainability in 
higher education” 
Rare inspection of 
universities’ organisational 
environment to initiate 
changes 
Low rate of implementing 
sustainability innovations 
such as GRLW 
Organisational-
project based 
framework for 
decision making 
Minimal guidance to clear 
actions in facility project 
implementation in 
universities 
Inadequate guideline tools 
for specific sustainability 
initiatives 
Research Gap 
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which can influence all activities in an institution, identification of organisational 
barriers can fill the gap identified in this research (Figure 1.5) and help to understand 
supportive organisational behaviours for pursuing sustainability. Accordingly, the 
second component of this research question also endeavours to seek answers to 
optimise the organisational environment for the purpose of accommodating 
sustainability implementation in universities in general.  
 How to improve the facility project delivery process in universities to 
implement sustainability innovations? 
Universities’ unique organisational characteristics such as large size and complex 
structure create difficulties in delivering sustainability projects on campus. In order 
to effectively implement sustainability, it is important to adopt appropriate project 
management to the universities’ distinctive nature. Grounded at the project level, 
obstacles that hinder the management effectiveness and key performance indicators 
for project success are mapped on the project management process to provide 
decision-makers with guidance for tangible operations. 
 What are the specific barriers to implementing Green Roof and Living Wall 
and how to reduce or overcome these barriers in order to promote GRLW? 
As this research specifically focuses on the promotion of GRLW, it is necessary to 
understand the relevant barriers to their wide implementation in Australian 
universities. Although GRLW is still in the infant stage in Australia, its more 
frequent application in commercial and residential buildings requires an investigation 
about why universities hesitate to apply it. In this way, the understanding about 
GRLW implementation on campus can be enhanced to lead to a set of strategies for 
GRLW promotion. 
 How to develop a decision-support framework  for promoting Green Roof 
and Living Wall application in universities?  
To facilitate smooth and effective decision-making for GRLW promotion in 
Australian universities, a decision-support framework which addresses organisational 
issues and project management is necessary to assist decision-makers with strategic 
plans and concrete actions simultaneously. The micro solutions to solve the problem 
of GRLW rare application on campus also need to be included to make the decision-
making framework more applicable.  
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1.3 RESEARCH AIM AND OBJECTIVE 
The aim of this research is to develop a comprehensive framework which addresses 
the organisational environment and project management process in universities to 
accommodate better decision-making for GRLW. It is hoped this framework will 
remedy the limitation of environmental management practice in universities. By 
using this framework, the decision-makers can refer to a supportive resource to 
deliver sustainability innovations to meet the needs of stakeholders and better 
implement sustainability. In order to achieve the research aim, there are four main 
research objectives: 
1. To examine and optimise Australian universities’ organisational environment 
for practical sustainability implementation such as GRLW delivery. This 
involves: 
 Inspecting the current state of organisational environment of Australian 
universities in general, 
 Exploring and identifying a set of organisational issues which can impact 
on sustainability implementation,  
 Revealing the interrelationship among organisational components and 
understanding the way that they impact on decision making for 
sustainability practices, and 
 Seeking strategies for transforming organisational environment to promote 
sustainability innovations’ implementation. 
 
2.  To understand and improve the project management process in Australian 
universities. This involves: 
 Understanding and compiling the current project delivery process in 
universities,  
 Identifying barriers to effective project management when delivering 
sustainability, and 
 Seeking best actions to improve project deliver process. 
 
3. To develop a decision support framework for promoting GRLW application 
on campus. This involves: 
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 Identifying specific obstacles to implement Green Roof and Living Wall 
on campus and relevant strategies, 
 Compiling the information of organisational issues and project 
management indicators, and  
 Developing a comprehensive decision-support framework for promoting 
GRLW application in Australian universities 
1.4 SIGNIFICANCE OF THE RESEARCH 
Given that universities play such a critical role of leading society to a sustainable 
future, implementing sustainability practices on campus is a significant challenge for 
them to demonstrate that they “practice what they preach” and show society what can 
be done to bring about change. As discussed above, a sustainable campus can has the 
potential to minimise the ecological footprint, decrease operational cost and enhance 
positive image and reputation. There is a high demand for ways to deliver more and 
more sustainability features on campus to translate the commitment to sustainability 
into practice, which has a profound impact on the vision of “sustainable universities”.  
GRLW technology are focused on in the present research because of their prominent 
benefits, genuine innovativeness and aesthetic value.   
This research will add to the existing body of knowledge of “sustainability in 
universities” to fill the gap between organisational environment, project management 
and sustainability innovations in the higher education setting. Through scrutinising 
and identifying the influential factors at the organisational level, this research will 
provide valuable and critical information linked with project management in the 
university context, leading to a set of strategies for optimising the organisational 
environment and project management to accommodate better decision-making for 
sustainability innovations. Based on the synthesis of strategies compiled into a 
comprehensive decision support framework, the expected result aims to assist 
university decision-makers to promote sustainability innovations. The research 
outcomes are expected to help guide the sustainability initiatives into practical 
success through an organisational change towards sustainability and the 
improvement of project management system in universities.  
With a focus on GRLW as the specifically discussed topic, it is also hoped that the 
research findings will enhance the widespread application of GRLW in Australian 
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universities, and even stimulate other more innovative sustainability deliverables to 
realise the vision of “sustainable universities”. In addition, due to the close 
relationship between universities and industry, the enhancement of GRLW 
application on campus may also be beneficial for the GRLW industry development. 
Thus, this research concludes the implementation of theory and practice, which 
attempt to provide universities with a road map for applying sustainability 
innovations on campus as a vital greening step. The framework is expected to assist 
decision-makers to promote GRLW, stimulate more sustainability innovations to be 
adopted, and further promote the sustainability in universities and even wider 
community.  
1.5 SCOPE AND DELIMITATION 
This study was designed to develop a decision support framework aimed at 
promoting GRLW application on campus to help achieve sustainability in 
universities. The delimitations are discussed as follows: 
 The attention of this research is directed to the broad context of Australian 
higher education institutions and sustainable development; more 
specifically, it discusses the sustainability process in Australian 
universities. Technical and Future Education institutions are excluded 
from the research area. Regarding the samples, public universities are the 
main targets due to their mainstream domination in the Australian tertiary 
education sector. 
 Research data was collected in Australian universities, and the research 
results are applicable to Australia only. However, in order to obtain more 
balanced viewpoints and external references, some international 
participants were also involved in the data collection to gain their 
knowledge and expertise.  
 Although this research is grounded in the broad context of sustainability in 
higher education, it mainly focuses on campus sustainability in terms of 
practical operations, and GRLW technology was chosen as the specific 
topic for discussion. As discussed above in the research background, 
indicators for “sustainability in universities” include many aspects ranging 
from curriculum reformation, research, to campus operations. The goal of 
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the “green campus” is the adoption of innovative technologies that 
contribute to sustainability. The research gap explains the imperative for 
looking into a specific alternative framework for the choice of GRLW. 
However, this study doesn’t provide any technical information about 
GRLW with respect to design, engineering or plant species selection. Due 
to the researcher’s particular academic background, this research focuses 
its attention on universities’ organisational climate that guides basic 
activities and the project management related to sustainability 
implementation in order to promote GRLW on campus. Figure 1.6 
illustrates the deductive process of determining the research scope. 
 
                                                         Figure 1.6: The Research Scope 
1.6 RESEARCH APPROACH 
As the nature of this research is exploratory, a combination of qualitative and 
quantitative methods was adopted, using first-hand data along with secondary data. 
The qualitative paradigm was employed because it can uncover and understand what 
lies behind any phenomena about which little is known and give the intricate details 
of phenomena (Strauss & Corbin, 1990). In this case, the rare application of GRLW 
on university campuses in Australia has not been examined extensively, or has there 
been an investigation of the organisational issues with regard to decision-making and 
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project management processes to deliver practical sustainability. The objective of 
identifying influential factors and critical strategies justifies the need for a 
quantitative method which can be used to provide action guides in a framework.  
For the purpose of this research, the relevant literature associated with sustainable 
university issues, organisational theory and project management was reviewed as a 
preliminary step to establish the theoretical framework. Given the types of data 
needed, this research called for a triangulation of data collection methods. The body 
of knowledge can be established and advanced with confidence only when 
appropriate methodologies and methods are applied with rigor (Fellow & Liu, 1997). 
In light of that, data collection alternatives were carefully examined and semi-
structured interviews, Delphi study and case studies were chosen. The qualitative and 
quantitative data was processed and analysed with computer-assisted tools to derive 
the meaningful results. The overall research procedure was designed to consist of 
four stages as follows:  
Stage 1involved an extensive review of interdisciplinary literature. The multiple 
resources included published and unpublished dissertations, journal papers, books, 
conference paper, university or government reports and website documents. Around 
the topic of sustainability in universities, the imperative aspects of GRLW for green 
campus were identified according to their unique significance to sustainability in 
universities. The research gap identified from the previous studies directed the 
attention to the particular perspectives of organisational environment and project 
management.  
Stage 2employed a set of semi-structured interviews to understand perceptions and 
motivations about implementing sustainability in universities. The interviews were 
also aimed to qualitatively investigate the current situation of the organisational 
environment and project management system in Australian universities in general, 
and reveal the organisational barriers to adopting sustainability innovations such as 
GRLW and factors contributing to the deficiency of project management. A number 
of findings which concern various components of organisational environment were 
extracted from interviewees’ comments to constitute the preliminary strategies. Part 
of objectives 1 and 2 would be achieved at this stage. 
Stage 3applied three rounds of Delphi studies to obtain the experts’ consensus on 
crucial strategies for optimising the organisational environment to accommodate 
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sustainability implementation and critical indicators for the success of sustainable 
projects in universities’ unique context. Combined with the specific 
recommendations for GRLW, a preliminary decision-support framework for GRLW 
promotion was developed to complete the objectives 1 and 2. 
Stage 4was the stage of developing an organisational-based framework which 
embraces action guides to promote GRLW project for the purpose of objective 3. 
1.7 OUTLINE OF THE THESIS 
The dissertation will be composed of eight chapters. A brief summary of each is 
outlined as follows. 
Chapter 1 comprises the introductory section which leads to the direction of this 
investigation. It also states the research background, questions and objectives, and 
provides a brief discussion on research methodology and thesis organisation. The 
research scope, limitations and significance are also described. 
Chapter 2 summaries the current state of knowledge by addressing the relevant 
literature organized around the topic. Areas are including: sustainable development 
and higher education; GRLW and campus sustainability, organisational theory and 
project management. Accordingly, the research gap is also concluded from a wide 
range of literature which justifies the need for this research. 
Chapter 3 describes the research methodology in detail including: the research 
design, data collection methods (namely semi-structured interviews and Delphi 
study); research process; selection of participants and research instrumentation; data 
analysis (quantitative and qualitative) and framework formulation. 
Chapter 4 describes the data analysis and presents the results of the semi-structured 
interviews. The findings are tabulated to illustrate the current state of organisational 
environment and project management processes in Australian universities. In 
addition, organisational barriers hindering the integration of sustainability 
innovations into university capital programs are identified, as well as existing project 
management deficiency. 
Chapter 5 explains the rounds of the Delphi study and presents the results of data 
analysis. The strategies for optimising the organisational environment are outlined 
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and the critical indicators for the success of sustainable projects are compiled. In 
addition, the specific strategies for GRLW promotion are explored. 
Chapter 6 discusses the results of interviews and Delphi study. Subsequently, the 
ultimate research findings are presents in the form of a framework. 
Chapter 7 reviews the research objectives and development process, and offers 
conclusions with respect to the research findings based on respective research 
questions, the research contribution, the body of knowledge and its implication for 
both academic purposes and for Australian universities which are on the track of 
pursuing sustainability. At the end of the chapter, recommendations for future 
research are proposed. 
1.8 CHAPTER SUMMARY 
This chapter lays the foundation for the thesis. It first introduces the research 
background and points to the current crux of sustainability implementation in 
Australian universities, in particular GRLW projects on campus. Consequently, the 
research problems and objectives are presented. Following this, the research 
significance is identified before the research scope and delimitation are drawn. 
Finally, the research approach is briefly discussed and the thesis organisation is 
outlined. On this basis, the study proceeds with a detailed description of the research 
processes.  
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Chapter 2: LITERATURE REVIEW 
2.1 INTRODUCTION 
This chapter presents the current state of knowledge by reviewing the literature 
relevant to the research topic. As well as a broad and in-depth overview of the 
extended literature in the area of sustainability and higher education institutions, this 
also encompasses a review of the literature on the specific topic chosen in this 
research of GRLW. The literature review also serves to understand the research on 
organisational change which has the potential to create the necessary climate and 
culture for sustainability. Project management issues are also discussed to illustrate 
actions at the micro-level.  
The first sections of this chapter illustrate the sustainable development principles 
before discussing the implementation of sustainability in higher education 
institutions generally. This is followed by an overview of the debate about the 
incentives or motivations for establishing sustainable universities. The global trend 
of fostering sustainability in higher education is surveyed, leading to a summary of 
the historic development of sustainable universities in Australia. The application of 
GRLW on campus is specifically discussed to demonstrate the imperative for 
adopting green innovations for “greening universities”. The limitations of existing 
studies give rise to the inspection of the organisational environment and the need for 
organisational transformation to accommodate sustainability initiatives along with 
the optimisation of project management in universities. Founded on these 
discussions, the research gap in this research is identified, which leads to the 
formation of the research questions and objectives. 
2.2 EDUCATION FOR SUSTAINABILITY 
2.2.1 Sustainability Principles and Development 
The origin of the idea of sustainability stems back to the 1970s and the emergence of 
an ecological movement in the United States. Publications such as Silent Spring 
(1962) by Rachel Carson, Limits of Growth (1974) produced by The Club of Rome 
helped awaken people’s consciousness about the degradation of the biosphere and 
limited planetary resources. Meetings such as the Arlie House Conference, the 
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Biosphere Conference and the General Assembly Resolution to Convene a United 
Nations Environment Conference, emphasised a need to foster global understanding 
of the environment and to explore ways to ameliorate environmental degradation 
(Burgman et al., 2003). The term “sustainability” firstly converged around a concern 
for environmental problems, as well as a concern for economic growth and the 
development of the world’s poor (WCED, 1987). In 1987, the Brundtland Report, 
Our Common Future, was released and became well known for its statement that 
sustainable development is development which “meets the needs of the present 
without compromising the ability of future generations to meet their own needs”. 
Seven strategies for sustainable development in that report were proposed: (1) 
reviving growth; (2) changing the quality of growth; (3) meeting the essential need 
for job, food, energy, water and sanitation; (4) ensuring a sustainable level of 
population; (5) conserving and enhancing the resource base; (6) re-orientating 
technology and managing risks; and (7) merging the environment and economy in 
the decision-making process (Langston, 1997).  
Subsequently, the Rio Declaration on Environment and Development was announced 
at the United Nations Conference on Environment and Development (UNCED) in 
1992, which reaffirmed the Brundtland Report and extended it to proclaim 27 
principles encompassing the definition of sustainability. Among the principles, 
principle 10 encourages public awareness of and participation in environmental 
issues through appropriate access to information. This was the spark for the call for 
education which is able to raise awareness and provide environmental literacy. As for 
the Brundtland Report, critics have focused on the vagueness of the sustainability 
parameters. Accordingly, Agenda 21 was adopted as a comprehensive action plan to 
guide sustainability implementation. The 40 chapters of the Agenda 21 document 
provide a wide range of objectives and activities for the purpose of achieving 
environmentally sound and social responsible development.  
As such, the idea of sustainability is gradually developing into a concept based on the 
three pillars of “people, planet, prosperity” (White & Lee, 2009). This general 
definition for sustainability has also been translated into the triple bottom line of 
economic, environmental and social performance (Robins, 2006). Some of the 
definitions of economic, environmental and social sustainability include the 
following (Robins, 2006): 
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 Economic Sustainability: Occurs when development, which moves toward 
social and environmental sustainability, is financially feasible; 
 Environmental Sustainability: Practices to ensure that the natural resources 
capital remains intact; i.e., that the source and sink functions of the 
environment should not be degraded. Therefore, the extraction of 
renewable resources should not exceed the rate at which they are renewed, 
and the absorptive capacity of the environment to assimilate wastes should 
not be exceeded. Furthermore, the extraction of non-renewable resources 
should be minimised and should not exceed agreed minimum strategic 
levels; 
 Social Sustainability: Practices to ensure that the cohesion of society and 
its ability to work towards common goals are maintained. Individual needs 
such as those for health and well-being, nutrition, shelter, education and 
cultural expression should be met.  
Sustainability provides an opportunity for linkage between social activities and 
environmental issues which indicates the potential to cross disciplinary boundaries. 
Various definitions for sustainability have been proposed through decades of 
research. As Kidd (1992) explains, “in a remarkably short time it has evolved from a 
concept put forward by a few scholars to a widely accepted and influential idea in the 
continuing debate over the future of the world”. The criticisms of sustainability 
mainly point to the broadness, vagueness and lack of guidance for implementation. 
For example, Esty (2001) argues that “many flocked to the banner of sustainable 
development, but it led them nowhere…For all its laudable goals and initial fanfare, 
sustainable development has become a buzzword largely devoid of content”. Another 
critic, Lele (1991), states that sustainable development “is in real danger of becoming 
a cliché like appropriate technology-a fashionable phrase that everyone pays homage 
to but nobody cares to define”.  
Sustainability is described as a dynamic process that enables all people to realise 
their potential and to improve their quality of life in ways which simultaneously 
protect and enhance the earth’s life support systems (Forum for the Future, 1996). 
Although the topic of sustainability has been controversial for some years, the 
essential concept of sustainability emphasises that it is a process (Parker, 2002). 
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Sustainability can be summarised as a process of achieving human development 
(widening or enlarging the range of human choice) in an inclusive, connected, 
equitable, prudent and secure manner (Gladwin, 1998). The notion of sustainability 
has evolved significantly from the conventional view of being “green” to the linking 
of social and economic dimensions with ecological protection goals (Kohler, 2002). 
The need for the interweaved dimensions of political, economic, legal, social and 
environment has been agreed upon for achieving sustainability (Bentivegna et al., 
2002). In order to achieve sustainability, a critical understanding of its 
complementary parts is needed, such as how environmental, socio-political and 
economic factors influence our lives, the impact our choices and actions have on 
sustainable development and a commitment to make a positive difference in our 
world (Copernicus Secretariat, 2000). One of the main values of sustainability relies 
on the generation of an operational consensus between different groups (with 
different opinions) (Lele, 1991) so that there is a potential for shaping the overall 
organisational behaviours to make sustainability a desirable orientation.  
The conventional approaches to sustainability, which mainly focused on 
environmental problem solving, are thought to be too exclusive and fragmented 
along disciplinary lines to deal effectively with the complexities of environmental 
issues (Dobson, 2000; Dovers, 2001; Paehlke & Torgerson, 2005). Sustainability is 
not an end-point but an approach to decision-making which recognises that social, 
economic and environmental issues are interconnected and the decisions must 
incorporate each of these aspects if they are to be good decisions in the longer term 
(Canadian international development agency, 2004). Therefore, another significant 
advantage of sustainability is the potential to catalyse individuals and groups to 
implement needed social and environmental change through promoting integrated, 
long-term, tarns-disciplinary, systemic thinking in people and organisations 
(Shriberg, 2002a). Sustainability requires a holistic, systems-based perspective that 
engages stakeholders and allows for feedback and adjustment (Keysar, 2005). For 
example, if we analyse the internal or external environment in which the 
unsustainable behaviours are rooted, then we can implement strategic and systemic 
plans to change patterns, and further facilitate better decision-making. 
Based on the discussions above, in order to make sustainability “mean something” 
more than a term or concept, it requires deep penetration through an interdisciplinary 
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analysis of interconnected and interdependent social-ecological systems, instead of 
scratching the surface of the sustainability concept. To pursue the goal of 
sustainability, there is a call for more substantive recognition that the exchange of 
feedbacks between social-ecological systems in environmental problem solving must 
be encouraged within and between the social and natural sciences (Bradshaw & 
Bekoff, 2000; Lawton, 2007; Macleod et al., 2008; van Kerkhoff, 2005). As a result, 
part of the theoretical foundation of this research relies on the interaction of different 
disciplines and solving environmental problems through examining and 
understanding organisational behaviours. 
2.2.2 Sustainability in Universities: Definitions and Incentives 
2.2.2.1 Historic Development of “Sustainable Universities” 
As the environment becomes increasingly degraded, the global economy continues to 
suffer, and issues of social disparity become more pronounced, it becomes 
increasingly clear that radical changes are needed in order for our environmental, 
economic, and social systems to recover and thrive (Edwards, 2010; Hawken, 2007; 
Orr, 2011; Shiva, 2005). For the purpose of transiting to a sustainable future, people 
need to become more educated about the essential concepts of environmental 
sustainability as well as how to integrate green practices into our institutions and our 
personal lives (Bardaglio & Putnam, 2009; McKenzie-Mohr, 2011; Orr, 2004). The 
challenge of sustainability was linked to education and learning in 1992 by the 
United Nations Conference on Environment and Development (UNCED). Education 
was recognised to be critical for promoting sustainable development and improving 
the capacity of people to address environmental and development issues (UNCED, 
1992). The meaning of sustainability education contains several aspects: the need to 
accept the probability of survival of our species; an attitude of care or stewardship; 
an “uncompromising commitment to life and its preservation”; the knowledge 
necessary to comprehend the inter-relatedness of “disciplines and of the disparate 
parts of personality: intellect, hands, heart”; and the practical competence required to 
act on the basis of knowledge and feeling (Orr, 1992). The idea that countries should 
support university and other tertiary activities and networks was consolidated in 
Agenda 21 which emerged as a program of actions. With specific respect to 
sustainability education, Agenda 21 (1992) provides the following description: 
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“Education is critical for promoting sustainable development and improving the 
capacity of the people to address environment and development issues. Both formal 
and non-formal education is indispensable to changing people’s attitudes so that they 
have the capacity to assess and address their sustainable development concerns. It is 
also critical for achieving environmental and ethical awareness, values and attitudes, 
skills and behaviour consistent with sustainable development and for effective public 
participation in decision-making.” 
The history of sustainability in universities is reflected in a series of meaningful 
declarations, for example, the Stockholm Declaration (1972), the Tbilisi Declaration 
(1977), the Talloires Declaration (1990), the Kyoto Declaration (1993) and the Graz 
Declaration (2005). These and other relevant declarations are summarised in Table 
2.1.  
Table 2:1: Historic Declarations Related with Sustainability in Higher Education 
 
Year Declaration 
1972 The Stockholm Declaration on The Human Environment  
1977 Tbilisi Declaration 
1990 University Presidents for a Sustainable Future: The Talloires 
Declaration  
1991 The Halifax Declaration 
1992 Agenda 21-Chapter 36: Promoting Education, Public Awareness and 
Training 
1993 Ninth International Association of Universities Round Table: The 
Kyoto Declaration 
1993 Association of Commonwealth Universities’ Fifteenth Quinquennial 
Conference: Swansea Declaration  
1994 Conference of European Rectors Copernicus Charter 
1997 International Conference on Environment and Society-Education and 
Public Awareness for Sustainability: Declaration of Thessaloniki  
2001 The Lüneburg Declaration  
2005 Graz Declaration 
2007 American College & University Presidents’ Climate Commitment  
2009 The Bonn Declaration  
 
The first declaration to make reference to sustainability in education was the 
Stockholm Declaration of 1972. It clearly stated that nations must “improve the 
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human environment for present and future generations…a goal to be pursued 
together with, and in harmony with, the established and fundamental goals of peace 
and world-wide economic and social development” (UNESCO, 1972). The 
Stockholm Declaration offered 26 principles to achieve environmental sustainability, 
and Principle 19 recommended that “education would broaden the basis for 
enlightened opinions and responsible conduct by individuals, enterprises and 
communities in protecting and improving the environment in its full human 
dimension” (UNESCO, 1972). Although this declaration didn’t clearly demonstrate 
the particular role of higher education institutions in sustainable development, it 
indeed proposed the relation between education and sustainability. 
Considered to be the starting-point for environmental education initiatives, the 
world’s first intergovernmental conference on environmental education was 
organised by the United Nations Education, Scientific and Cultural Organisation 
(UNESCO) and the UN Environment Program (UNEP) in 1977. The Tbilisi 
Declaration was adopted as the acclamation of this conference to address the 
important role of environmental education at all levels and for all age groups. It also 
recommended strategic actions to guide environmental education including 
university education, specialist training, international and regional co-operation, 
access to information, research and experimentation, training of personnel, informing 
and educating the public, technical and vocational education and educational 
programs and material (Wright, 2002). This declaration aimed to echo the Stockholm 
Declaration of 1972 to further illustrate various methods to provide the public with 
environmental education.  
In 1990, at an international conference in Talloires, France, the first official 
statement was signed by university administrators to make a commitment to 
sustainability in higher education, which is known as Talloires Declaration. The 
creation of the Talloires Declaration was a significantly historic attempt to define the 
major role of universities in the education, research, policy formation, and 
information exchange necessary to respond to the challenge of sustainability, and to 
propose that university leaders must provide leadership and support to mobilise 
internal and external resources so that their institutions respond to this urgent 
challenge (UNESCO, 1990). To date, over 400 university presidents or chancellors 
have signed the Talloires Declaration in more than 50 countries across the globe 
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(ULSF, 2011). The Talloires gathering also recognised the role of universities in 
educating most of the people who develop and manage society’s institutions and in 
bearing profound responsibilities to increase the awareness, knowledge, 
technologies, and tools to create an environmentally sustainable future (UNESCO, 
1990). The Talloires Declaration consisted of 10 action plans which focused on 
raising environmental awareness, creating an institutional culture of sustainability, 
fostering environmental literacy and education, setting examples of environmental 
practices, enhancing stakeholders’ participation and broadening outreach generally.  
The Halifax Declaration was generated at the conference of “University Action for 
Sustainable Development” in Halifax, Canada, in 1991, the result of which called for 
universities’ facing the challenge of re-thinking and re-constructing their 
environmental policies and practices. The follow-up action plan at the same 
conference outlined short-term and long-term goals at the local and regional, national 
and international levels with the tasks based on clear and operational criteria.  
Agenda 21 was the report of the United Nations Conference on Environment and 
Development held in Rio de Janeiro in 1992. The Agenda was composed of 40 
chapters, which address every area in which human activities could influence the 
environment. Chapter 36 specifically discussed issues related to education for 
sustainability, including the statement that “education is critical for promoting 
sustainable development and improving the capacity of the people to address 
environment and development issues”. The three main areas were identified in the 
chapter as follows: 
 Reorienting education towards sustainable development; 
 Increasing public awareness; 
 Promoting training. 
Chapter 36 recognised that all countries, regional and international organisations 
should develop their own priorities and schedules for sustainability implementation 
according to their needs, policies and programs, and stressed the need for promoting 
broad public awareness, as well as strengthening knowledge and skills to meet the 
need of environment and development. To achieve this vision, environmental 
education is expected to be available to people of all ages through all levels. A 
subclause of Chapter 36 particularly encouraged governments, international agencies 
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and other civil society groups to support universities and other tertiary activities and 
networks for environmental and development education including: 
 Providing cross-disciplinary courses; 
 Promoting research and common teaching approaches on sustainable 
development; 
 Creating new partnerships with business and other independent sectors; 
 Enhancing information, knowledge and technology change. 
The Kyoto Declaration was written in 1993 after the Assembly of the Ninth 
International Association of Universities Roundtable, which embodied the substances 
of the Halifax Declaration and Swansea Declaration. The declaration called for a 
clearer vision of how universities can achieve sustainability and suggested that 
universities need to establish their own operations in order to pursue sustainability 
and enhance environmental literacy. The Swansea Declaration of 1993 repeated 
many of the clauses in earlier declarations such as urging universities to enhance 
their ethical obligations to current and future generations, undertake teaching and 
research to increase environmental literacy, and review their physical operations to 
reflect sustainability principles. 
The Conference of European Rectors, which was the predecessor to the Association 
of European Universities, developed the Copernicus Charter in 1993. Over 500 
universities in 36 countries joined the membership. The charter called upon 
universities to inform, educate and mobilise all the relevant parts of society to devise 
solutions for the problems linked to sustainable development. Ten principles of 
actions for universities were set out as follows: 
 Institutional commitment 
 Environmental ethics 
 Education of university employees 
 Programs in environmental education 
 Interdisciplinarity 
 Dissemination of knowledge 
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 Networking  
 Partnerships 
 Continuing education programs 
 Technology transfer. 
Of these principles, network establishment and technology transfer were two newly 
added guiding principles that distinguished the declaration from others. Universities 
were encouraged to promote interdisciplinary networks of environmental experts at 
the local, national, regional and international levels. The principles also stressed the 
need to transfer educationally sound and innovative technologies and advanced 
management methods.  
The Thessaloniki Declaration was the result of discussion at the UNESCO 
conference on “Environment and Society: Education and Public Awareness for 
Sustainability”, hosted by the Government of Greece in Thessaloniki, Greece, in 
1997. The declaration argued that rapid and radical change of behaviours and 
lifestyles is required to achieve sustainability so that appropriate education and 
awareness should be recognised together with legislation, the economy and 
technology. The declaration addressed the need for reorientating education towards 
sustainability involving all levels of formal, non-formal and informal education in all 
countries. There was also a call for governments, major groups, the education 
community, the United Nations, other international organisations, and the 
international financial institutions to contribute to education, public awareness and 
training on sustainable development.  
The Lüneburg Declaration was adopted at the Conference of Higher Education for 
Sustainable Development held at the University of Lüneburg in October, 2001. It 
stated that the ultimate goal of education for sustainable development is to impart the 
knowledge, values, attitudes and skills needed to empower people to bring about the 
changes required to achieve sustainability (UNESCO, 2001). This declaration took 
into account the recommendations and results of Chapter 36 of Agenda 21 (1992), 
the International Work Program on Education, Public Awareness and Training for 
Sustainability (1996), International Conference on Environment and Society (1997), 
World Conference on Higher Education (1998), World Conference on Science 
(1999) and World Education Forum (2002). The declaration called on higher 
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education institutions, governments, United Nations and UNESCO to work together 
to support sustainability programs in universities. It was recommended the 
universities should promote the creative development and implementation of 
comprehensive sustainability projects, and that an action-oriented Toolkit for 
universities, managers, administrators, faculty and students should be designed and 
produced to help conduct concrete actions (UNESCO, 2001). 
An international conference on “Committing Universities to Sustainable 
Development” was held in April 2005 in Graz, Austria, to respond to the launch of 
the UN Decade of Education for Sustainable Development 2005-2014. The objective 
of the conference was to discuss strategies for fulfilling the role of universities in 
sustainable development, which were described as “the location of academic 
education, major contributors to research and significant societal actors” (UNESCO, 
2005). Universities were called on to promote the creative development and 
implementation of comprehensive and integrated sustainability actions with regard to 
learning, teaching and research as well as innovative approaches to functionalise 
sustainability (UNESCO, 2005). Apart from addressing universities’ responsibilities 
for sustainability, the conference participants suggested that UNESCO should act as 
a lead agency to support the higher education sector to establish international 
cooperation contributing to a better integration of sustainable development.  
The large-scale and adverse phenomenon of global warming gave rise to the 
universities’ caution regarding greenhouse gas emissions. The President Climate 
Commitment (2007) recognised universities’ leadership in their communities and 
throughout society by modelling ways to minimise global warming emissions, and 
by providing the knowledge and the educated graduates to achieve climate neutrality. 
Signed by many American college and university presidents, this commitment aimed 
at seeking solutions for climate change. The commitment text was composed of three 
parts: developing a comprehensive plan, initiating tangible actions, and submitting 
reports. The first part concerned a broad plan at the macro level, included creating 
institutional structures to guide the implementation of plans, completing an inventory 
of greenhouse gas emissions, setting target dates and inertia targets, reforming 
curriculum and other educational experience and expanding research efforts. The 
section on tangible actions covered areas such as construction, purchasing, and 
public transportation. For example, it stated that all new campus construction 
 Chapter 2: LITERATURE REVIEW 32 
projects should be built to the US Green Building Council’s LEED (Leadership in 
Energy and Environment Design) Silver standard or equivalent. The President 
Climate Commitment is a sustainability declaration which deals with a specific topic, 
namely, climate change. Although it is a regionally signed announcement, the impact 
is significant at the global level as it stimulated new opportunities for universities to 
adapt to an unprecedented change.  
The most recent declaration was the Bonn Declaration, which emerged from the 
UNESCO World Conference on Education for Sustainable Development (ESD), held 
in Bonn, Germany, in March 2009. The declaration highlighted the impetus for 
universities to “mobilize the core functions: teaching, research and community 
engagement to strengthen global and local knowledge of ESD … establish 
institutional and organisational structures that facilitate flexibility, student 
participation, and multi-disciplinary programs and develop model projects that can 
respond to the complexity and urgency of ESD” (UNESCO, 2009). The declaration 
encouraged universities and other higher education and research institutions, 
education centres and education networks to serve as centres of expertise and 
innovation. In particular, it stressed the potential for exploring specific geographical 
and bioregional sites which can serve as spatially defined “laboratories” for ESD. 
From a review all the key declarations of university sustainability, including their 
common features and evolution, it can be concluded that all the declarations were 
based on the philosophy that education for sustainable development is of critical 
significance to a sustainable future due to the requirement of a global learning 
environment for environmental protection, social justice and economic prosperity. 
The role of universities in sustainable development was addressed implicitly or 
explicitly in each declaration. These declarations invariably endorsed the 
accumulated recognition that universities should act upon their moral and ethical 
roles in providing education resources and modelling sustainability. The 
understanding and demonstration of sustainability in higher education has 
progressively become more enriched and complete. However, the declarations only 
outline a strategic vision of sustainability in universities and provide guiding 
principles; none of them offer tangible actions in detail to ensure sustainable 
practical operations.  
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The existence of various declarations reflects the phenomenon that many higher 
education institutions attempt to appear more sustainable by signing a declaration 
(Wright, 2002). Becoming signatory to high-level declarations and agreements 
demonstrates visible and tangible support from the university executive and is likely 
to be critical to the success of implementing sustainability strategies (Bekessy et al., 
2007). Admittedly, declarations can function as propaganda in regard to the 
sustainability awareness and values among higher education institutions, as simply 
signing a national or international agreement fails to deliver a valid practical 
sustainable future. Many universities have been found to have signed declarations 
and not to have worked towards sustainability at their institutions, and some 
institutions have signed these agreements for public relation purposes only (Wright, 
2002). Singing a declaration is an example of “greenwashing” (Helvarg, 1996) if the 
commitment is not translated into actions. Endorsing a declaration is no longer 
adequate proof of a university’s commitment to sustainability (Walton, 2000). Many 
higher education institutions have failed to incorporate sustainability elements by not 
providing clear and tangible policies for their academic and operations units 
(Dominique-Claude, 2009). 
2.2.2.2 Impetus for Pursing Sustainability in Universities 
One important part of the research framework is to understand why universities 
should address sustainability. Many theorists and practitioners have provided ample 
evidence to answer this question. In general, the drivers for universities to “go green” 
can be grouped into four categories, each of which is discussed in this section: the 
expertise/ability to set trends; social obligation/ethical role; ecological footprint; and 
financial benefits.  
 Expertise/ability to set trends 
Universities have the greatest capacity to define, analyse and examine sustainability 
issues while taking a leadership role in developing creative ways to respond to them 
(Newman & Abrams, 2005). As Cortese (1992) explained, “universities bear 
profound responsibilities for increasing awareness, knowledge, technology and tools 
to create an environmentally sustainable future. Universities have all the expertise 
needed to develop an intellectual and conceptual framework for achieving this goal. 
They must play a strong role in education, research, policy development, information 
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exchange and community outreaching to help create an equitable and sustainable 
future”. Universities are institutions with sufficient experience, independence and 
authority to carry out their work while possessing a credible reputation in the larger 
society, which should be central to efforts to comprehend and cope with these forces 
for change, playing the key role more than any other collective and credible 
enterprise in the society (Bateson & Ma, 1999). Strauss (1996) commented that 
universities and colleges are large institutions with complex structures and 
significant ecological, social and economic impacts. As very much part of the “real 
world”, universities set examples of institutional behaviour and have the potential to 
show that organisations can make environmental protection a priority in their 
operations and serve as laboratories where students learn to put sustainability ideas 
into action (Strauss, 1996).  
In the modern society universities are able to better catalyse the necessary transition 
to a sustainable world because they have access to the leaders of today and the 
leaders of tomorrow so that what they do matters to the wider public (Orr, 1992). The 
“State of the Campus Environment Report” published by National Wildlife 
Foundation (2008) stated that universities provide “unique learning laboratories in 
which students may gain the knowledge, tools and practical experience necessary to 
strike to appropriate balance between human needs and sustaining the health of our 
environment”. The role of universities and colleges in society puts them in an ideal 
position to lead sustainable development by exploring sustainability education in the 
classroom and serving as laboratories and role models of sustainable practices 
(McNamara, 2008). A college-level environmental education experience has a 
positive impact on individuals’ environmental attitudes and many of their 
environmental behaviours become more frequent (Gerstenberger et al., 2004). 
Universities have been recognised as one of the key institutions that can contribute to 
a better understanding of environmental issues as well as create solutions for the 
future (Orr, 1994). Universities can play a significant role as a leader in the 
sustainability movement through education, research, practical demonstration and 
economic and social change (James, 2009). Universities are also described as whole 
learning organisations and learning communities that can support the world’s 
transition to sustainability (M'Gonigle & Starke, 2006).  
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 Social obligation/ethical role 
Sustainability cannot only be a matter of concern at government level, but all 
institutions including those of higher education need to take an active part in the 
struggle to achieve this goal (Leal Filho et al., 1995). Higher education was 
designated to play an important role of promoting sustainability during the UN 
Decade of Education for Sustainable Development from 2005 to 2014: 
“Universities must function as places of research and learning for sustainable 
development… Higher education should also provide leadership by practicing what 
they teach through sustainable purchasing, investments and facilities that are 
integrated with teaching and learning…Higher education should emphasize 
experiential, inquiry-based, problem-solving, interdisciplinary systems approaches 
and critical thinking (Jones et al., 2010).  
Universities have the unique freedom to develop new ideas, comment on society, and 
engage in bold experimentation, as well as contribute to the creation of new 
knowledge (Cortese, 1999). Universities contribute to the health and wellbeing of 
society through the creation and dissemination of knowledge and values (Cortese, 
1992). As Vierderman (2006) concluded, “higher education will play a role in 
shaping the vision and practice for a sustainable society for better or worse. It has a 
responsibility and an obligation for the better. Its graduates will be leaders of 
countries, corporations, religious institutions, art thought, science, engineering, and 
people of power. They will be citizens, great and small, asked to participate in 
decision making for the commonwealth. Its faculty will have access to the halls of 
power and will be called upon by society for assistance.” Higher education 
institutions need to be responsive to the social, economic and cultural needs of the 
communities in which they are located and foster a more active engagement with 
communities (Chatterton & Goddard, 2000).  
 Ecological footprint 
Universities, as part of the built environment, can nowadays be regarded as “small 
cities” due to their large size, population, and the various complex activities taking 
place on campuses, which have some serious direct and indirect impacts on the 
environment (Habib & Ismaila, 2007). Betts (2001) pointed out that colleges and 
universities generate greenhouse gases, wastewater, and hazardous waste, and their 
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operations can contribute to sprawl and environmental injustice. Campuses are linked 
to cities with respect to transportation, land use, landscape design, storm water 
runoff, energy use, and operational activities that are subject to scrutiny from a green 
perspective (Kirk, 2003). The campus is a place where university life acts and 
impacts and is also a showcase of a university’s environmental responsibility. The 
built environment of a campus contains a variety of sustainability challenges “at 
home”, and has been one of the most inspiring frameworks for the linking initiatives 
approach (Didac et al., 2004).  
 Financial benefits 
The financial driver behind the sustainability initiative is significant. A report 
released by the US National Wildlife Federation, Green Investment, Green Return: 
How Practical Conservation Projects Save Millions on America’s Campuses stated 
that a substantial cost saving has been achieved through a series of conservation 
initiatives (Burgman et al., 2003). The US Green Building Council reported that an 
average school with a green campus can save about $100,000 in direst costs annually 
(Kovac, 2009). In another US example, 15 universities each saved between $1,000 
and $9 million through 23 conservation initiatives, with total savings at $16.6 million 
in just one year (Eagan & Keniry, 1998). 
2.2.2.3 Australian Governments Call for Sustainability in Universities 
The agenda of greening universities in Australia gained significant momentum in the 
mid to late 1990s due to the wider community’s growing understanding and 
awareness of environmental issues (Noonan & Thomas, 2004). In 1991, the National 
Strategy for Ecologically Sustainable Development was produced by the Australian 
Commonwealth Government to respond to one of the greatest challenges facing 
Australia’s governments, industry, business and community. The strategy originated 
from the release of the World Conservation Strategy in 1980, the National 
Conservation Strategy for Australia in 1983, and the 1987 report of the World 
Commission on Environment and Development Our Common Future (the 
Brundtland Report). The core objectives for the strategy were to enhance individual 
and community wellbeing and welfare, provide for equity within and between 
generations, and protect biological diversity and maintain essential ecological 
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processes and life-support systems. Accordingly, the national strategy set out the 
following guiding principles (COAG, 1992): 
 Decision-making processes should effectively integrate both short-term 
and long-term economic, environmental, social and equity considerations. 
 Where there are threats of serious or irreversible environmental damage, 
lack of full scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation. 
 The global dimension of environmental impacts of actions and policies 
should be recognised and considered. 
 The need to develop a strong, growing and diversified economy which can 
enhance the capacity for environmental protection should be recognised. 
 The need to maintain and enhance international competitiveness in an 
environmentally sound manner should be recognised. 
 Cost-effective and flexible policy instruments should be adopted, such as 
improved valuation pricing and incentive mechanisms. 
 Decisions and actions should provide for broad community involvement 
on issues which affect them.  
In 2000, the Australian government created the National Environmental Education 
Council to provide expert advices on environmental education issues and activities.  
The Council of Australian Governments (COAG) developed Green Skills Agreement 
Implementation Plan 2010-2011 for the Ministerial Council for Tertiary Education 
and Employment in June 2010. The plan explains that the Australian government is 
on the pathway of developing a low-carbon, energy-efficient and socially and 
environmentally sustainable economy, recognising that future prosperity relies on the 
knowledge and skills that workers gain through higher education or vocational 
training (Green Skills Agreement, 2010). Skills for sustainability are considered to be 
new approaches to areas such as manufacturing, building and construction, energy 
efficiency, environmental sustainability and lowering carbon emissions and water 
management, which are applied across all business and occupations (Green Skills 
Agreement, 2010). Therefore, the plan puts the trend of promoting education for 
sustainability on track.  
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Apart from the governments’ policy stimulation, student demand has also challenged 
universities to adopt sustainability. The Australian National Union of Students 
(NUS) published “The Universities of Australia Sustainable Development Charter”, 
which argued that students care about the environment and they are attracted to 
universities that profess policies of commitment to sustainability (Burgman, et al., 
2003). A growing number of local and international students in Australia have 
challenged universities to operate in a more efficient way with sustainability 
objectives.  
There have been calls for a better coverage of environmental matters and for 
environmental education to have a higher profile at tertiary institutions (Victorian 
Government, 1987; Commonwealth of Australia, 1994; Environment Australia, 
2000). In 1995, the Australian University Environmental Managers Network was 
established to enhance wide communication amongst staff employed in roles related 
to campus greening, providing a forum for people to discuss issues about campus 
greening and exchange ideas and opinions. This network was the precedent to the 
Australian Campus Towards Sustainability network, which is a peak organisation 
dedicated to “sustainability in higher education” in Australia and New Zealand.  
Triple bottom line principles to measure research outcomes are also applied in 
research institutions in Australia. The Commonwealth Scientific and Research 
Organisation (CSIRO) Sustainability Network published an article in 2001, which 
reported that “the push towards more sustainable pathways for economic 
development is having a significant effect within CSIRO and other science 
organisations. It is affecting both the science we do and the way in which we do it”. 
Environmental management and sustainability has been identified as one of the four 
main research priorities in Australia by the federal government (Burgman et al., 
2003).  
In 2009, the Australian government published a report named “Transforming 
Australia’s Higher Education System”, in which the topic of a “sustainable higher 
education sector” is discussed. A special $650 million Sustainability Round of the 
Education Investment Fund (EIF) was undertaken. This funding included $400 
million for research infrastructure related to the clean energy initiative and $250 
million for higher education and vocational education and training providers related 
to climate change and sustainability activities (Commonwealth of Australia, 2009). 
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With the overall objective of transforming Australian tertiary campuses into 21st 
century sustainable environments, the supplementary EIF provides an opportunity for 
higher education and vocational education institutions to practice sustainability. 
Thus, all the evidence supports the conclusion that the Australian government is 
encouraging the higher education system to transform into a sustainable sector. 
2.2.2.4 Defining Sustainable Universities 
Many scholars have proposed various definitions of “sustainable universities” over 
the last two decades. A sample of these definitions is provided in Table 2.2. 
                           Table 2:2: Sampled Definitions of “Sustainable Universities” 
 
Author and 
Year 
Definition 
Creighton, 
1998 
“The process of reducing the number of on-and-off site 
environmental effects resulting from campus decisions and 
activities and also raising environmental awareness within the 
human education institutions.” 
Clugston & 
Calder, 1999 
“An academic institution committed to sustainability which could 
help students understand the roots of environmental degradation 
and motivate them to seek environmentally sustainable practices 
while also teaching the roots of today’s injustices in full integration 
with modelling justice and humaneness.” 
Penn State 
Green Destiny 
Council, 2000 
“A university whose long term prospect for continuing to exist is 
good; specifically such a university behaves in ways that sustains 
the integrity and biodiversity of the local and planetary ecosystem 
upon which all life depends, including core values: respect for the 
biota and natural processes, mindfulness of place, living within 
planetary limits, accounting for full costs, and civic responsibility.” 
ULSF, 2001 “…that the critical activities of a higher education institution are (at 
a minimum) ecologically sound, socially just and economically 
viable, and that they will continue to so for future generations. A 
truly sustainable college or university would emphasize these 
concepts in its curriculum, research and operation, preparing 
students to contribute as working citizens to an environmentally 
sound and socially just society. The institution would function as a 
sustainable community, embodying responsible consumption of 
food and energy, treating its diverse members with respect, and 
supporting these values in its local community and region.” 
Shriberg, 
2002a) 
“…make every effort to do no harm and initiate some good by 
incorporating sustainability into and across their core mission of 
teaching, research and service as well as campus physical 
operations, and reflect the core values of sustainability though 
design by and for the environment (e.g. imitating the natural world) 
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Author and 
Year 
Definition 
in all their operating systems.” 
Velazquet et 
al., 2006 
“A higher education institution, as a whole or as a part, that 
addresses, involves and promotes, on a regional or a global level, 
the minimization of environmental, economics, societal and health 
negative effects in the use of their resources in order to fill its main 
functions of teaching, research, outreach& partnership, and 
stewardship among others as a way to help society make the 
transition to sustainable life styles.” 
Emanuel, 2011 “Ecological (food and recycling, green building, and 
transportation); Economic/Financial (endowment transparency and 
investing priorities); Institutional (administration, student 
involvement, and stakeholder engagement); and Energetic (climate 
change and energy).” 
 
On the basis of these definitions, it can be concluded that the vision for a sustainable 
university explicitly emphasises a systemic model involving comprehensive issues; 
that is, ecological, economic, cultural and societal. In terms of teaching and learning 
environmental literacy, Orr (1992) suggests that graduates of a sustainable university 
should be empowered with the ability to apply systems thinking (in a cross-
disciplinary manner) and to recognise and challenge the dominant paradigm. 
Curricula reformation, formal or informal learning, or practical applications of 
sustainability concepts are all included in these definitions. With regard to research, a 
sustainable university applies sustainability in a wide range of research efforts and 
applies sustainability principles to measure research outcomes. In regard to 
operations, minimising the ecological footprint and improving operational efficiency 
to establish a role model is always on top of the agenda of a sustainable university. In 
addition, the outreach or partnership service is another criteria for sustainability 
which requires universities to function as central agents to help the wider community 
and society to prepare for a sustainable future through public activities and close 
cooperation. Although scholars have defined “sustainable universities” in different 
ways, the debate about what is an “ideal sustainable institution” still exists. For 
example, all the definitions conceptualise a sustainable university based on the 
explicit performance criteria, but there are inadequate indications for the implicit 
organisational features. Of all these interpretations about sustainable universities, 
only the definition by Emanuel (2011) mentions institutional aspects concerning 
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sustainability. Moreover, none of the definitions clearly discuss the linkages between 
these indicators to fulfil the task of building sustainable universities, let alone more 
clear guidance in executable actions.  
2.2.3 Endeavours to Promote Sustainability in Universities 
2.2.3.1 General Pathways for Universities to Go Green 
Universities represent the cutting-edge of knowledge and should be forward thinking 
institutions (Shriberg, 2002b). Sustainability challenges universities to think about 
their mission deeply and restructure their life on campus. In general, sustainable 
development is seen as something that has to be incorporated, embedded, 
implemented and introduced (Didac et al., 2009). For universities, sustainability does 
not simply require an “add-on” to existing structures and curricula, but implies a 
change of fundamental epistemology in culture and hence also in educational 
thinking and practice (Sterling, 2004). Sustainability, acknowledged as a heated topic 
over the past few decades, provides universities an opportunity to confront their core 
values, their practices, their entrenched pedagogies, the way they program for 
students’ learning, the way they think about and allocate resources, and their 
relationship with the broader community (Wals & Jickling, 2002). 
The conversation about sustainability in the institutes of higher education has 
evolved from statements and declarations to implementation of sustainable practices 
in colleges and universities. Simply adding some lectures on environmental issues 
and sustainable development is not enough, as the more important mission for 
universities to complete is to provide a model for other social institutions by 
conducting research or operating campuses in a sustainable way. Greening the 
institutions of higher education involves two very different areas. Firstly, the 
academy is asked to infuse curricula across the full spectrum of disciplines with 
sustainability issues, problems and solutions. At the same time, sustainable 
operations are another equally important area of commitment, advocated by 
stakeholders. Creighton (1998) argues that “since universities are generally long-
lived institutions, they should be concerned with the long-term health and living of 
their community and region”. Orr (2004) recommends that universities make over 
their entire institutions “so that their operations and resource flows become a 
laboratory for the study of ecological design”. According to Clugston and Calder 
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(1999), greening a higher education institution means implementing sustainability in 
the following ways: 
 Sustainable philosophies and communities are in the university’s written 
statement of mission and purpose. The description of learning objectives, 
department materials, department programs or offices thus would express 
explicit concern for sustainability. 
 The university incorporates the concepts of sustainability into all academic 
disciplines as well as into faculty and student research. 
 A major shift from the current academic paradigm lies in the conscious 
reflection of the role of the university in its social and ecological systems. 
For example, students would understand how the campus functions in the 
ecosystem or how the university treats its employees. 
 Knowledge of sustainability is a critical concern in the hiring, tenure and 
promotions systems. Faculty members’ contributions to sustainability in 
teaching, scholarships or campus and community activities are rewarded. 
Faculty and staff are given opportunities to enhance understanding, 
teaching and research in sustainability. 
 The institution follows sustainable policies and practices: for example, 
sustainable building constructions and local food purchasing. 
 Institutional support and campus student life services emphasise certain 
practices such as prominent celebrations of sustainability on campus, 
regularly conducted environmental audits, and student internships and 
scholarships related to sustainability and community or justice issues. 
 The institution is engaged in outreach programs and forming partnerships 
both locally and globally to enhance sustainability. 
With many hopes that universities will express their explicit response to the 
challenge to make a commitment to sustainability, there are critical steps to greening 
universities through initiatives in academic programs, operations and outreach. It’s 
clearly indicated that there are many ways in which universities can be involved in 
sustainable development, in areas such as management, planning, development, 
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education, research, operations, community service, purchasing, transportation, 
design, new construction, renovation and retrofit (ULSF, 1999).  
Although some sustainability measures and indicators are in place, they have not 
evolved to a core role in the function of the institution in their policies, process, 
planning, outreach, or tracking (Carpenter & Meehan, 2002). Chernushenko (1996) 
argued that although many have been grappling with environmental issues, “few 
have crafted and implemented the kinds of comprehensive strategies and practices 
required for sustainability…most have taken only piece-meal steps”. As Thompson 
and Bakel (1995) explained, despite the leadership imperative, most universities fall 
behind the private sector in implementing innovative environmental stewardship 
practices on their own campuses. The irony of universities’ responses is that while 
students may look to universities to learn about the cause of environmental problems, 
and skills to understand and address them, few campuses set examples for 
sustainable behaviour (Bakker, 1998). Cobb and John (1994) described a bleak 
picture of universities in reality: “overall, universities embody elements of injustice, 
fail to be fully participatory, and employ unsustainable practices in their own 
activities. For example, few universities even consider questions of sustainability in 
their buildings and grounds policies or in their purchasing”.  
Weenen (2000) shared this view, stating that universities “have too often arrogantly 
ignored urgent issues such as global climatological and environmental problems and 
development issues. In the social context, universities, rather than setting the tone of 
public debate, tend to stay isolated in their ‘ivory tower’. This lack of involvement 
not only underlines both their failure to create and pursue a public mission and their 
relatively poor leadership qualities, it also endangers the very ‘raison d’etre’ of 
universities as public institutions”. As discussed previously, many high-level 
commitments to sustainability have been made by universities in the last decade 
(ULSF, 1990; UNESCO, 1997), but it has become clear that universities in general 
have had a very low success rate in translating these promises into successful 
implementation of sustainability programs.  
Many institutions have recognised the need for some type of campus sustainability 
program or initiative, but few have been vigorously pursuing green initiatives 
(Wright, 2002). Uhl et al. (2002) believes that universities “are much too timid”. 
They contain enormous brain power, but a dearth of vision, courage, and moral 
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responsibility. By and large, they seem to be more concerned about ‘training’ 
students to fit into a status quo world that is unravelling, rather than forthrightly 
addressing the cause of this ‘unravelling’ and offering our young people a sense of 
hope and purpose. Our universities have great leverage but they fail to use it in 
creative and exciting ways.  
It is evident that most universities generally recognise sustainability concerns, but 
they have been slow to react. Universities must go beyond adding classes on 
environmental issues and move forward with a fundamental reorganisation of how 
these institutions educate students, conduct research, interact with local communities 
and ecosystems, operate their campuses, and provide an ideal for other social 
establishments (Shriberg, 2002a). It can’t be ignored that the actual delivery of 
programs is very important before environmental sustainability on campus becomes 
a widespread reality (Haigh, 2005). Thus far, the need remains for universities to 
take progressive measures through more practical projects in order to have direct 
impact on students and staff who spend much time on campus every day.  
In Australia, universities have been slow to implement sustainability policy and 
practice, even slower than industry in many instances (Burgman et al., 2003). 
Despite the growing number of signatories to declarations of sustainability, the 
development of national and international networks for universities’ sustainability 
improvement, and impressive innovation in environmentally sustainable design and 
practice, sustainability has not yet been considered a mainstream activity in the 
majority of Australian universities. A number of past surveys have showed that 
environmental management is not well established in Australian universities, limiting 
the ability to carry out a commitment to sustainability implementation (Bekessy & 
Burgman, 2001; Carpenter & Meehan, 2002). In 2002, a web-based comprehensive 
survey of 38 Australian universities revealed that only 29% of Australian universities 
had outlined environmental policy on the web and only 32% of them identified 
particular initiatives or programs for environmental management (e.g. identifying an 
environmental coordinator) (Bekessy et al., 2002). Compared to international 
universities which are advanced in sustainability practices, there is little evidence to 
show that the majority of Australian universities consider sustainability to be a 
mainstream activity. According to Carpenter and Meehan’s (2002) survey within 
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Australian and New Zealand universities, environmental management can’t be 
considered a mainstream business activity on campus. 
Previous research pointed out that the barriers to implementing sustainability 
programs include a sceptical administration, difficulty turning a broad statement into 
action, an inability to prioritise a list of actions, lack of interest and commitment on 
the part of the staff, an apathetic student body, lack of momentum from the 
community, a need to educate the university community and lack of funding 
(Creighton, 1998). There is a lack of deep probing at the organisational level. It is 
important that environmental policies are backed up by goals and implementation 
strategies. In engaging with the sustainability issue, a university may have a 
particular focus, a program or even a holistic mission (Weenen, 2000). However, 
there are no benchmarks for performance that can help guide us to understand what 
the “sustainable campus” means in terms of performance on a wide range of issues 
(Cole, 2001). 
2.2.3.2 Innovations for Sustainability 
Issues such as climate change, environmental degradation, energy crisis and 
economic recession compel people to explore alternative solutions in addition to 
traditional approaches. Widespread concerns about environment have created the 
concepts of “eco-innovation” “environmental innovation” or “sustainability 
innovation” interchangeably. Regardless of the names used, the essence of 
innovations for sustainability emphasise eco-efficiency, which directly contributes to 
overall sustainability. The benefits for eco-efficiency can be summarised into five 
areas: reduction in current environmental costs, reduction in potential future costs for 
their environmental liabilities, decreased capital costs, increased market share, and 
creation of new market opportunities (DeSimone, 1997). Eco-innovations are all 
measures of entities, such as new ideas, behaviours, products and processes, which 
contribute to a reduction of environmental burdens or to ecologically-specified 
sustainability targets (Klemmer, Lehr & Lobbe, 1999). Eco-innovations can be either 
technological, organisational, social or institutional (Rennings, 2000). A variety of 
factors can affect innovations, such as the size of corporate, location, technological 
opportunities, sources of information, government influence, and appropriate 
conditions (Hemmelskamp, 1997; Kemp, 1994).  
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In order to successfully adopt and apply innovations, the current management 
paradigm needs to be inspected and adjusted. Because innovation is “any idea, 
practice, or material artefact perceived to be new by the relevant unit of adoption” 
(Zaltman et al., 1973), the adoption of a new idea or behaviour by an organisation 
involves change efforts. Innovations and organisational change are tied closely with 
each other. Implementing innovations must go through the stages of: (1) recognising 
the need for change; (2) planning and formulating the means of satisfying the need, 
(3) initiating and implementing the plan, and (4) institutionalising or terminating the 
new operating plan (Levine, 1980).   
2.3 BRIEFING OF GREEN ROOF AND LIVING WALL 
The increasing interest in green building strategies and sustainable development has 
sparked a growing interest in Green Roof projects (Kelly, 2007). By definition, 
Green Roof refers to conventional flat or sloped roofs that have been amended with 
some or all of the following layers or elements: structural support, vapour control, 
thermal insulation, a water proofing membrane, a roof drainage layer, synthetic 
planting media, and hardy, drought-resistant plants (Currie & Bass, 2008). The Green 
Roof approach is popular for its multiple benefits, such as increasing roof life 
(Kosareo & Ries, 2007), better insulation (Sailor, 2008), attenuation of noise levels 
(Van Renterghem & Botteldooren, 2009), and reducing stormwater flows (Vanwoert 
et al., 2005), to name a few. Over the recent decades, Green Roof, as an innovative 
green technology which optimises building component performance by providing 
several important benefits that fit well with the concept of sustainability, has been 
utilised in commercial and residential buildings, and successful examples can be 
found in Germany, North America, Singapore and Japan. 
Similar to the Green Roof approach to compensate the reduction of green spaces due 
to the land density in urban environments, Living Wall is another desirable method 
gaining popularity. The terms “Living Wall”, “Green Wall” and “Bio-Wall” are used 
interchangeably, to describe the practice of designing, building and maintaining the 
growth of vegetation on the wall surface of a building, indoors or outdoors. Vertical 
greening can significantly enhance the visual and physical integrity of buildings with 
natural elements. It “allows man to re-create a living system very similar to natural 
environments. It’s a way to add nature to places where man once removed it” (Blanc, 
2008). 
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2.3.1 Introduction to GRLW 
Although Green Roof technology is considered to be relatively new and waiting for 
wider application, its origins can be traced back into the distant past (Dinsdale, 
Pearen & Wilson, 2006). Roof gardening system has existed for centuries. The 
earliest known use of rooftop vegetation was approximately 2500 BC, which was in 
the form of mud-brick temples (known as Ziggurats) containing vegetation on the 
roofs. It is most likely that trees and shrubs were planted on the top level of the 
Ziggurat (Wikipedia, no date) The most spectacular and historically renowned 
rooftop garden was the Hanging Garden of Babylon which was most likely built 
around 600 BC (Cunningham, 2001). The garden was made up of trees, blooming 
bushes, climbing plants, and spice gardens (Dinsdale et al., 2006). In classical Rome 
and Pompeii, the Green Roof was known to exist as a response to population 
pressures in urban areas (Peck, 1999). Houses in the south western and western part 
of Pompeii were found to have impressive terrace and roof gardens for social status 
and insulation advantages (Feemster, 1993). Vikings used turf on roofs and walls for 
their homes to protect against wind and rain (Donnelly, 1991).  
The modern trend of Green Roof started in Germany in the 1960s. Germany remains 
the pioneer in the Green Roof field. It is estimated that about 10% of all roofs in 
Germany have been “greened” (The Penn State Centre for Green Roof Research, 
2008). This success could not be achieved without the motivating policies made by 
government, common sense shared by the general public, and mature technology 
advanced by industry. Following the example of Germany, other developed regions 
all over the world have endeavoured to develop this green technology, including 
Japan, North America, Europe and Singapore.  
Compared to other developed countries such as Germany, the US and Japan, 
Australia lags behind when it comes to the Green Roof. Green Roof Australia ex-
president, Geoff Wilson, stated that “Australia is behind the rest of the world. We 
have to act soon” (Craig, 2008). In Australia, Green Roof implementation is at the 
stage where interest and increasing awareness prevails, but little ready information 
and few examples are available (Dunnett & Kingsbury, 2008). The founder of Green 
Roof Australia, Geoff Wilson (2009) said that Australia currently has about 30 or so 
major green roofs, most of which are commercial or government projects. However, 
Green Roof is gaining popularity as a means to obtain ecology points in the Green 
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Building Council’s (GBCA) Green Star rating tools (Centre for Subtropical Design, 
no date).  
Although the definition and implementation of the Living Wall is distinct from the 
plant box system in Europe, the image of ivy climbing on the façade of a building is 
the precursor of the idea of the contemporary Living Wall (Living Wall, no date). 
Past generations have understood the microclimate benefits of plants associated with 
built forms as they provide shade and climate control. One of the works attributed to 
introducing the concept in modern practice was by a French botanist named Patrick 
Blanc, who designed a Living Wall for a Spanish museum which successfully 
exhibited an amazing effect and popularised the acceptance of Living Wall in 
contemporary architecture. 
2.3.2 Opportunities for GRLW on Green Campuses 
The concept of campus ecology was first developed in the 1970s to represent the 
college campus as a living interdependence of people, settings, and activities, rather 
than a static collection of statistics (Schuetz, 2005).  
Today’s students are sophisticated customers who shop for universities in the way 
that they shop for anything else. When students make decisions about a university, 
they take many factors into consideration including the campus environment and 
facilities. Strange and Banning (2001) claim that the campus environment feature can 
“influence students’ attraction to and satisfaction with a particular institution”. They 
also argued that “environments exert their influence through an array of natural and 
synthetic physical features, through the collective characteristics of inhabitants, then 
manner in which they are organised and as mediated through their collective social 
constructions”. Results from the 2007 Noel-Levits Student Satisfaction Inventory, 
which gathered opinions from over 87,000 students, indicated that 51.8% of 
community college students in the US considered campus appearance as an 
“important” or “very important” factor that influenced their decision to enrol (Noel-
Levitz Inc., 2007). In another survey of 16, 000 university applicants and their 
parents conducted by the Princeton Review, 66% recognised that a university’s 
commitment to the environment could impact their decision to attend a university. 
Among that cohort, 24% overall said such information would “strongly” or “very 
much” impact their/their children’s decision to apply to or attend the school (The 
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Princeton review Inc., 2009). Other research also proved that: “Current freshmen are 
two times more likely to choose their school based on sustainability concerns than 
the entering freshman class just 3 years ago (13.5% vs. 6.5%, respectively)”. This 
suggests that we may be at the front of a new wave of students basing more of their 
decisions on “campus greening” efforts (Roberts, 2008). 
The connection between the educational mission and social role of the university, 
particularly related to the physical environment, has been used as a rationale for 
campus greening (Bakker, 1998). Universities with vibrant environmental programs 
use the campus as a learning laboratory, connecting students to nature through 
campus field trips, discussion of environmental values and hands-on projects (Barlett 
& Chase, 2004).  
The campus is undergoing a complete transformation to the high-tech, sustainable 
space. While projects and programs in education, research, and outreach and 
partnership have been in operation since the early 1970s, sustainability initiatives on 
campus, also called “greening the campus”, began to flourish just a decade ago 
(Velazquez et al., 2006). A recent and rapidly growing trend is to design schools with 
the specific intent of providing healthy, comfortable and productive learning 
environments (Gregory, 2006). Habib and Ismaila (2008) are of the opinion that a 
sustainable university should have a healthy campus environment, with a prosperous 
economy through energy and resource conservation, waste reduction and an efficient 
environmental management, and promote equity and social justice in its affairs and 
export these values at community, national and global levels. Whether a campus 
chooses to introduce sustainability on a small or large scale, each decision has a 
fundamental impact on society and industry, influencing the economic impact of 
local communities and citizens (Alfieri et al., 2009). 
There are many action plans suggested for greening campuses. Uhl (2004) proposed 
that an audit of the campus in relation to environmental sustainability is the first step. 
Making the consequence of the actions for sustainability “visible” is of great 
importance in order to demonstrate sustainability in a direct way to staff and 
students, which is thought of as “service learning”. According to James’ survey 
(2009), many students and faculty have a cursory understanding of the more visible 
green features, and there remains a desire to learn more. The unique aesthetic 
appearance of GRLW has the potential to be the highlight of green features on 
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campus which captures student and staff attention. In addition to this advantage as a 
visible sign, GRLW have many benefits as the following discussion illustrates. 
2.3.3 Multiple Benefits of GRLW and Their Current Application 
Increasing worldwide environmental concerns have led to the development of 
environmentally-friendly construction practices. Green Roof technology is one 
possibility for reducing the environmental impact of a building (Dinsdale et al., 
2006). Much research has been conducted on Green Roof technology and benefit 
assessment, with past research proving that Green Roof is able to bring many 
benefits. Living Wall provides similar benefits in addition to the roof area. The 
benefits found in previous research are summarised as follows: 
1. Environmental  
 Management of storm water runoff  
All towns and cities have two impervious structures; rooftops and asphalt (e.g. roads, 
footpaths, parking lots). During average rainfall on a town or city, around 75 percent 
of the water is lost directly as surface runoff, compared to forested areas, where 
roughly 5 percent is lost due to surface runoff (Dunnett & Kingsbury, 2004). This 
can be detrimental to streams, rivers and lakes. Green Roof can retain 50 to 90 
percent of typical rainfall on a roof, depending of course on type of Green Roof 
(Hydrotech, 2005).  
 Reduction in energy use to cool and heat a building  
Through added insulation, energy that is used to heat or cool a building is 
diminished, resulting in the conservation of energy. 
 Improvement of air quality  
Studies have shown that urban planting allows for the trapping and the absorption of 
air pollutants. In particular, nitrous oxides, VOCs, and particles of matter, can be 
converted into oxygen through the process of photosynthesis (Kortright, 2001). 
 Noise attenuation 
 Fire prevention  
Green Roof can help slow the spread of fire to and from roofs (Peck et al., 1999). 
 Reduction of the ‘Urban Island Heat’ effect  
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Vegetation on roof tops will reduce the re-radiation of heat from buildings and 
streets. Through evapo-transpiration, moisture re-enters the atmosphere and cools 
cities in the process (Draper, 2002). 
 Biodiversity and wildlife habitat 
Green Roof is a viable alternative to provide undisturbed habitat space for plants, 
birds and insects to replace the displaced ecology from the ground to the roof (Kelly, 
2007). Green Roof provides an excellent habitat for birds, butterflies and bees 
(Kortright, 2001).  
2. Economic  
 GRLW easily doubles the life span of a conventional roof, and decreases 
the need for re-roofing and the amount of waste material bound for the 
landfill (Peck et al., 1999). 
 Reduction in energy usage, resulting in cost savings (heating and air-
conditioning). 
 Green Roof provides insulation for the building itself, in turn reducing its 
energy requirements needed to heat and cool the building: 
Indoor temperatures have been shown to be 3-4 °C (6-8°F) lower under a Green Roof 
when outdoor temperatures are between 25 to 30 °C (77-86°F) and, in the winter, 
heat loss is minimised through added insulation on the roof (Dunnett & Kingsbury, 
2004), in turn saving money on the climate control of the building. 
According to the Ryerson Report, direct energy savings from Green Roof 
implementation equalled approximately 4.15-kilowatt hours per square meter per 
year of Green Roofed area (Kelly, 2007). 
 Potential for agricultural use  
Intensive Green Roof has the potential to grow agricultural crops, which would not 
only reduce huge transportation costs and environmental damage, but also provide an 
organic source of food which could be sold at local markets or consumed by the 
residents of the building. For example, Fairmount Waterfront Hotel in Vancouver, 
uses the herbs, flowers, and vegetables grown on its rooftop, saving the kitchen an 
estimated $30,000 a year (Green Roofs for Healthy Cities, 2005). 
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 Improvement of property value  
This is particularly true for dense city centres where green space is scarce.  
 Potential to out-live conventional roof tops  
For example, a London department store has been covered by a Green Roof for 50 
years was still in excellent condition. This could be a serious competitor to the 
contemporary 10 to15 year style of roofing (Kortright, 2001). This is a long-term 
cost saving scheme.  
3. Social 
 Aesthetic and therapeutic 
Advocates of Green Roof also posit that Green Roof has high aesthetic values, 
adding colour and vibrancy to often colourless roof lines (Wilkinson & Reed, 2009). 
Green Roof brings green space back into city centres, reconnecting people with 
nature. This aesthetic appeal has been proven to promote good health through 
horticultural therapy (Kortright, 2001).  
 Holistic approach: a building’s place in its environment  
Green Roof provides an essential holistic perspective that a building is not only a 
structure but a part of the environment and thus affects it in some way or another. 
Green Roof can provide people with a better understanding of the importance of 
green space in cities.  
 Formal social space  
Green Roof may be used as a place for social gatherings.  
 Strengthens communities 
 Recreation: Provide recreational areas when density is high and ground 
level green space is limited 
Green Roof creates community Green Roof projects which in turn provide skills, 
fitness, and leadership. Also provide food which could create agricultural shared 
communities and neighbourhoods (TFPC, 2006) or, for universities, an organic 
market.  
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These benefits vary depending on the type and design of the Green Roof. All types 
would be beneficial for universities and the campus greening movement.  
4. Educational  
 Potential for a living laboratory  
Gives student and teachers the opportunity to work in a living laboratory and 
provides hands-on experience (Copley et al., 2006). 
 Potential for a research tool  
This living laboratory provides students and teachers with a research tool.  
This would promote a reliable source for Green Roofing knowledge (Copley et al., 
2006). 
 Potential for new classes (Copley et al., 2006).            
 Improvement of a university’s image as a sustainable university (Copley et 
al., 2006).            
 “Showcase” of universities’ sustainability effort.                     
2.4 NURTURING SUSTAINABILITY IN ORGANISATIONAL 
ENVIRONMENT 
2.4.1 Organisational Theory in Higher Education 
Organisations are common entities existing in our lives. Scholars of organisations 
have offered a range of definitions (see Table 2.3). 
                       Table 2:3 Definitions of Organisation (from Martin & Fellenz, 2010) 
 
Author Definition of Organisation 
March and 
Simon 
(1958) 
Organisations are assemblages of interacting human beings and they are the 
largest assemblages in our society that have anything resembling a central co-
ordinated system…the high specificity of structure and co-ordination within 
organisations…marks off the individual organisation as a sociological unit 
comparable in significance to the individual organism in biology. 
Scott 
(1964) 
Organisations are collectives that have been established for the pursuit of 
relatively specific objectives on a more or less continuous basis. 
Etzioni 
(1964) 
Organisations are social units (or human groupings) deliberately constructed 
and reconstructed to seek specific goals.  
Johns 
(1992) 
Organisations are social inventions for accomplishing goals through group 
effort.  
Bloisi et 
al. (2007) 
Organisations are a form of social system made up of people and a variety of 
resources and subsystems integrated to transform inputs into mission-
appropriate outputs. 
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Author Definition of Organisation 
Daft 
(2007) 
Organisations are social entities that are goal-directed, are designed as 
deliberately structured and co-ordinated activity systems, and are linked to the 
external environment.  
Watson 
(2008) 
Organisations are social and technical arrangement s and understanding in 
which a number of people come together in a formalized and contractual 
relationship when actions of some are directed by others towards the 
achievement of work tasks carried out in the organisation’s name.  
 
The various definitions reflect the following common characteristics of 
organisations:  
1. social entities: organisations involve people and there are relationships and 
interactions between and among them;  
2. goal/objectives orientation: organisations are created and used to achieve 
goals;  
3. boundaries are in place, yet organisations are linked to the environment: 
organisations need to continuously exchange and interact resources with their 
environment; 
4. deliberately designed and co-ordinated activities and approaches: formal and 
deliberately designed structures, processes and interaction patterns, norms as 
well as other informal structures to initiate, sustain, direct and co-ordinate 
individual and collective activities (Martin & Fellenz, 2010).  
Organisational theory is a window through which to view the behaviour of 
individuals and groups in the context of a complex organisation interacting with and 
being shaped by external agencies and special interest groups (Kuh, 2003). Although 
organisational theory which focuses on universities can draw from organisational 
theory and management for business operations, the business analogies are not easily 
applicable (Sporn, 1999). The distinguished characteristics of academic organisations 
are so different from other institutions that traditional management theories do not 
apply to them (Baldridge, 1971). As a result, there should be organisational research 
which specifically explores academic institutions’ organisational behaviours and 
management. To better understand universities as organisations, the theories that 
follow are foundational and relevant to this study: open systems, organisational 
structure, leadership, organisational culture, communication and decision-making, 
and campus environment.   
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 Open systems theory  
Borrowed from biological systems research (Seidl, 2005; Sporn, 1999), open systems 
theory is a theoretical basis on which to study academic institutions. This theory 
views universities as systems which are open to their environment and must achieve 
an appropriate relation with that environment if they are to survive like organisms 
(Morgan, 1986). As Kuh (2003) explains, “instead of being orderly, linear, and goal-
directed, the post conventional organisation encourages sharing information 
simultaneously in various directions and interactions within, across, beyond 
organisational boundaries to respond to developing circumstances”. The open 
systems theory posits that a number of factors that occur in the external environment 
affect organisations and they can have an effect on factors that exist in the internal 
environment (Burnes, 1996). This perspective accepts the complexity and the 
variability of the parts involved in a system’s structure, both at the individual and 
group level of operation (Haynes, 2010). With this viewpoint, organisations are seen 
as “systems of interdependent activities linking shifting coalitions of participants; the 
systems are embedded in – dependent on continuing exchanges with and constituted 
by – the environments in which they operate” (Scott, 1992).  
 Organisational structure  
An organisational structure creates “the formal pattern of relationships between 
people in organisations” (Bush, 2003). Organisational structure refers to the formal 
arrangement of task, communication and authority relationships that influence and 
control how people co-ordinate their work (Martin & Fellenz, 2010). Organisational 
structures provide clarity for how the individuals in an organisation relate to each 
other to meet the organisation’s objectives. Organisational structure indicates an 
enduring configuration of tasks and activities (Skivington & Daft, 1991).  
Organisations are comprised of multiple systems including structural systems, 
information systems, economic systems, and social systems. The key dimensions of 
organisational structure include (1) specialisation, (2) shape, (3) distribution of 
power, and (4) departmentalisation (Galbraith, 1995). Organisational structures can 
be categorised into several types: functionality structure, product structure, market 
structure, geographically structure, and process structure. Higher education 
organisational structure has remained hierarchical and functionally structured 
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throughout history (Schiefen, 2010), but universities don’t operate in the same way 
as business organisations do.  
Spencer-Matthews (2001) stated that the structure and size of an organisation are 
factors that should be considered in change efforts. In order to promote sustainability 
effectively, “a functionally-integrative organisational structure is recommended” 
(Viebahn, 2002), as decisions can be quickly addressed. Pittman (2004) also 
suggested that top-level commitment must be genuine and well articulated 
throughout the organisational structure to implement a new initiative successfully. 
However, the university can be a deeply conservative place (Karabell, 1998) due to 
its decentralised management, bureaucracy, student and faculty turnover, and many 
non-standardised processes. Colleges and universities have strong bureaucratic 
barriers to change, such as standard operating procedures, inertia, funding and risk 
aversion (Breyman, 1999). The university governance system, while hierarchical in 
nature, does not operate the same way as other hierarchical structures, such as 
business institutions (Tierney, 1998). The very nature of the university system and its 
structure creates multiple levels of power or governance. For example, the missions 
of university require them to be structured around teaching, research and service 
rather than the focus of money and profits. Through the structure of governance, 
decision-making is supposedly spread out among groups of institutional participants 
including trustees, faculty, and administrators (most specifically the chancellor or 
president of the institution) (Barnett, 2005). 
 Leadership  
The leader is a key element in an organisation’s life due the leader’s ability to drive 
and manage change (Gill, 2003). Leadership is defined as a process whereby an 
individual influences a group of individuals to achieve a common goal or goals 
(Rost,1991). Previous research has indicated that leadership could provide the 
invigorating fertile ground for the development of future campus action and is a 
defining element of institutional change in greening the campus (Allen, 1999; Barlett 
& Chase, 2004). The detailed definition about leadership is the process of 
influencing others to understand and agree about what needs to be done and how to 
do it, and the process of facilitating individual and collective efforts to accomplishing 
shared objectives (Yukl, 2010). Effective leadership requires intellectual and 
cognitive abilities to produce vision, mission, shared values, and strategies for 
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pursuing the leader’s vision (Gill, 2003). The complexity of higher education’s 
professional bureaucracy and the “plurality of voices vying for the right to reality” 
(Gergen, 1991) at colleges and universities today create the need for leadership that 
specifically “embraces a multi-complexity of viewpoints rather than one that is based 
on the assumption of a single and shared reality” (Cohen & Brawer, 1994). Allen 
(1999) indicated that in “greening” the campus, which is dependent on institutional 
change, leadership is a defining element. An important component for institutions to 
embrace sustainability is a sustainability leader whose job is to research, catalyse, 
and influence sustainability stewardship action (Creighton, 1998). In addition, the 
lack of a “control centre” responsible for all initiatives can obstruct the planning and 
implementation of policies aimed at large-scale changes (Sharp, 2002). The research 
about organisational leadership and change in higher education could provide “the 
invigorating fertile ground for the development of future campus action” (Barlett & 
Chase, 2004). 
There is a very clear distinction between leadership and management. According to 
Kotter (1990), management is about “doing things right”, referring to formal and 
often explicit activities such as planning and budgeting, organising and staffing, 
creation and maintenance of formal processes and systems; in contrast, leadership is 
also about “doing right things”, that is, creating and aligning people with a vision, 
and motivating and inspiring followers to produce changes. Although leadership and 
management are distinct, they are not necessarily mutually exclusive (Bennis & 
Nanus, 1995). Yukl (2010) argued that these two concepts are intertwined as each 
exercises influence over the other. A proper balance and combination between 
leadership and management is considered to be one of important methods to optimise 
organisational behaviours.  
 Organisational culture  
Organisational culture is the shared assumptions developed or discovered by the 
group to cope with external or internal environmental conditions (Schein, 2004). 
Basically, organisational culture determines how members in an organisation act 
when confronted with decision-making responsibilities (Ghirmai, 2010). Fey and 
Denison (2003) identified and validated four dimensions of organisational culture 
that are conducive to organisational effectiveness: adaptability, consistency, 
involvement, and mission. Adaptability refers to the degree to which an organisation 
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has the ability to alter behaviours, structures, and systems in order to survive in the 
wake of environmental changes. Consistency refers to the extent to which beliefs, 
values, and expectations are held consistently by members. Involvement refers to the 
level of participation by an organisation's members in decision-making. Mission 
refers to the existence of a shared definition of the organisation's purpose. Culture 
plays an important role in the success of delivering change (White & Bruton, 2007) 
and can hinder or foster the implementation of managerial or technological 
innovations  (Zammuto, Gifford & Goodman, 2000).  
An organisational culture can shape components including climate, communication 
network, status/role structure, management pattern, decision-making methods and 
types of individuals (Dyer, 1986). Artifacts, perspectives, values and assumptions 
consist of the elements which define the culture within an organisation (Dyer, 1986). 
Artifacts are the perceptible expressions of the shared perspectives, values and 
assumptions of an organisational belief system presented in physical (e.g. office, 
logo), behavioural (rituals, ceremonies) and verbal (expression, stories, myths) 
forms.  
Organisational culture has an important link with sustainability, because the 
definition of sustainability as practised must align with the culture in which it is 
employed in order to gain acceptance and ensure participation (Boogaard, Oosting & 
Bock, 2008; Enserink et al., 2007; Spence & Pidgeon, 2009). According to Purser 
(1994), different levels of sustainability implementation depend on different 
dimensions of culture. Utilising culture to change organisational perceptions of 
sustainability allows for a deeper understanding of the concept and an ability to 
achieve increased organisational performance (Baumgartner & Zielowski, 2007). 
William (1998) also emphasised that “our lack of understanding about the role of 
organisational culture in improving management and institutional performance 
inhibits our ability to address the challenges that face higher education”. A lack of 
focus on organisational culture has likewise been identified as common, and failure 
to include cultural factors in sustainability initiatives decreases the chance for 
acceptance of sustainability within an organisation and complicates its contextual 
nature (Pence, 2010). Universities are in a position to incorporate the mixture of 
culture and values displayed by their faculties and students, in order to design “apt” 
solutions to sustainable development challenges (Seeman, 2005).  
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Often times, universities resist change not because of the substance of the change, 
but rather because the change is viewed as a threat to the culture of their institution 
(Farmer, 1990). Thompson and Green (2005) pointed out that clinging to faulty 
cultural models can inhibit the cultural change needed to develop new models that 
foster sustainability. A survey by Walton et al. (2000) found many institutions do not 
yet have an embedded environmental culture and lack mechanisms to produce a 
whole-of-organisation response to environmental issues. Sustainability must take 
root in the consciousness and cultures of society to bring widespread change (Calder, 
Clugston & Corcoran, 2002). Yet, organisational culture can be managed and 
changed (Turner, 1986). A proposed program for organisational culture includes six 
steps: (1) identify the external conditions to encourage change; (2) identify the 
internal circumstances to support change; (3) identify pressures for change; (4) 
identify a vision of change; (5) develop a strategy; (6) develop and implement action 
plans (Lundberg, 1985).  
 Decision-making  
In organisations, decision making is the process of responding to a problem by 
searching for and selecting a solution or course of action that will create value for 
organisational stakeholders (Jones, 2007).There are five existing models of decision 
making, namely the rational model, the Carnegie model, the incrementalist model, 
the unstructured model and the Garbage Can model. The rational model involves 
process: identifying problems, generating solutions, selecting a solution, 
implementing and evaluating the solution (Jones, 2007). This model assumes the 
situation is ideal without the ambiguity, uncertainty and chaos (Jones, 2007). The 
Carnegie model considers the reality that information is limited and managers’ 
preference and value are different, so this model searches for a satisfactory solution 
from a limited range of alternatives, which makes it different from rational model 
that tries to find the best solution from a full range of alternatives. The incrementalist 
model allows decision makers to select alternatives that are slightly or incrementally 
different from those used in the past in order to reduce the possibility of makings 
mistakes. As a result, this model is suitable for stable environment. When uncertainty 
is high, the unstructured model which conducts decision making in an unpredicted 
and non-programmed way is developed. The most extreme way is the Garbage Can 
model which creates a new problem that can be solved by available solutions and 
 Chapter 2: LITERATURE REVIEW 60 
mixes all the alternatives together for competition. In this model, decision making 
becomes fluid, unpredictable and even contradictory (Jones, 2007).  
 Communication  
In the organisational context, communication is defined as “an evolutional, culturally 
dependent process of sharing information and creating relationships in environments 
designed for manageable, goal-oriented behaviour” (Wilson et al., 1986). According 
to the widely-used Shannon-Weaver communication model (Figure 2.1), 
communication can be seen as a postal transport of information from sender to 
receivers. However, this one-way linear model considers the receiver as a 
information absorber, which shows the lack of feedback loop. Moreover, the 
importance of contexts (e.g. social, institutional, political, cultural) is not mentioned 
in the model. This model also fails to address the dynamic changes over the time. 
                           
         Figure 2.1: A General Communication System (Shannon & Weaver, 1949) 
 
The key elements of human communication include sender, message, encoding, 
transmission, noise, channel, receiver, decoding, decoded message and feedback. 
Each of these elements is described in Table 2:4.  
Table 2:4: Key Elements of Communication (Martin & Fellenz, 2010) 
 
Element Definition 
Sender Individual (or other entity) who originates a message 
Message Information that is to be transmitted by the sender 
Encoding Process of designing the message to be sent 
Transmission Process of sending the message through the selected channel 
Information 
Source 
Transmitter 
Signal Received  
Signal 
Noise 
Source
Receiver Destination 
Message 
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Element Definition 
Noise Any interference or contamination that changes the signal through 
which the message is transmitted or leads to errors in its decoding 
Channel  The medium through which the message is conveyed from sender or 
receiver 
Receiver Individual (or entity) who receives the transmitted message 
Decoding Process of taking in and interpreting the received message 
Decoded 
message 
Information that is received and can be attended to by the receiver 
Feedback Any response to a received message transmitted to the sender of the 
message 
 
Communication is of great importance to organisations because it is the only process 
of exchanging information to facilitate an organisation’s functions. Organisations can 
not exist without communication (Martin & Fellenz, 2010).  
 Campus environment  
Higher education researchers have carried out extensive investigations on the campus 
environment over the last five decades, for three reasons: to better enhance the 
quality of the university experience, to understand and explain how the university 
environment impacts students, and to shape the environment in ways that match 
students’ needs (Baird, 1988). Through various disciplinary lenses, research on 
campus environments can be summarised into different domains including physical 
environments, aggregate environments, organisational environments, and constructed 
environments (Strange & Banning, 2001). Integrating the physical environment and 
organisational environment to achieve sustainability lays the theoretical foundation 
for this research. 
2.4.2 Understanding Universities as Unique Organisation 
In order to transform universities into environmentally sustainable institutions, the 
characteristics of universities must be understood and addressed. The unique 
characteristics of the higher education system highlight both the significant potential 
of higher education to change and contribute to a larger societal transition but also 
the many challenges associated with a transition within higher education and with 
changing how universities interact with and influence the rest of society (Stephens & 
Graham, 2010). Generally, universities are plagued with goal ambiguity and conflict, 
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with poorly understood problems that wander in and out of the system, with a 
variable environment and decision-makers with other things on their minds (Cohen 
& March, 1989). These limitations can be understood in the context of universities’ 
unique characteristics compared to companies or corporate organisations.  
The most distinctive nature of universities is complexity, which means the decision-
making on campus involves numerous stakeholders, because universities are multi-
structured organisations that exist without any single observation point or any single 
control centre from which university-wide changes can be programmed and 
implemented (Sharp, 2002). Universities are large complex institutions, with 
complex governance structures and significant environmental, ecological and social 
impacts (Strauss, 1996). Several relevant characteristics of the nature of the 
universities, including complexity, are derived from goal ambiguity, numerous sub-
cultures of decision-making styles, and conflict revolving around poorly understood 
problems (Sharp, 2002). The need for a distinctive model for higher education 
institutions originates from their unique features as follows:  
 Interdependent organisation – colleges and universities are accountable to 
a number of organisations, including disciplinary societies, accreditation 
bodies, unions and governmental agencies. 
 Relatively independent environment – historically, academic structures 
and culture have provided some degree of insulation from market, social, 
economic, and political forces. 
 Unique culture of the academy – culture of higher education is a blend of 
collegial, bureaucratic, political and anarchical systems and values. 
 Institutional status – academic institutions serve long-standing missions, 
are tied to ongoing societal needs, and have norms and traditions that are 
strongly influenced by individuals’ identities. 
 Value-driven – complex and contrasting beliefs and values emerge from 
distinct disciplinary cultures. 
 Multiple power and authority structures – power structures, which are 
influenced by both referent and expert power, as well as by enterprise and 
hierarchical authority, are complicated, ambiguous and slow-moving. 
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 Loosely coupled system – higher education institutions consist of highly 
differentiated organisational components and lack centralised control and 
coordination. 
 Organised anarchical decision-making – colleges and universities have 
ambiguous goals, fluid participation, and unpredictable processes. 
 Professional and administrative values – two main employment groups 
tend to have different value systems (Birnbaum, 1991). Administrative 
power values bureaucratic norms and structure, power and influence, 
rationality, control and coordination of activities, which is based on 
hierarchy. Professional authority is based on knowledge and the values 
system emphasises collegiality, dialogue, shared power, autonomy and 
peer view.  
 Shared governance – Major functions and decisions of the institution are 
shared between the faculty and administrators (Birnbaum, 1991), and 
consensus is critical to organisational decision-making and success 
(Bergquist, 1992).  
 Employee commitment and tenure – low turnover rates of employees in 
higher education create stable cultures that are resistant to change. 
 Goal ambiguity – complexity and difficulty in measuring major goals of 
higher education institutions. 
 Image and success – the management of image and identify overrides an 
emphasis on profits in measuring the success of a college or university 
(Kezar, 2001). 
Sharp (2002) also identified several characteristics of the nature of the university, 
including complexity derived from goal ambiguity, numerous sub-cultures of 
decision-making styles, and conflict revolving around poorly understood problems. 
Higher education institutions are also characterised by extensive bureaucracy, high 
staffing levels with an unclear chain of responsibility and a high turnover both of 
employees and students (Velazquez et al., 2005). Many of those involved in the 
various facets of university activity outlined above are persons who have achieved 
positions of influence and leadership, and thus are potentially able to make an 
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important contribution to the attainment of sustainability. Sustainability proponents 
need to be ready to use institutional decision points that create opportunities to get 
sustainability initiatives and projects on to the action agenda or opportunities to 
inject sustainable design into actions that the higher education institutions are taking. 
Universities are inherently complex organisational structures that also have to cater 
to a wide variety of concerns while dealing with people of diverse skill sets and work 
foci. This poses a great challenge to sustainability. Universities have strong 
bureaucratic barriers to change such as standard operating procedures, inertia, 
funding and risk aversion (Breyman, 1999). Traditional institutional structures 
constrain the uptake of multidisciplinary and creative sustainability strategies 
because universities have assumed a level of institutional rationality that complex 
university structures do not support, with the result that sustainability is commonly 
stifled (Sharp, 2002). Universities are open systems that receive inputs from many 
sources and are subject to environmental circumstances over which the institution 
has little control (Youn& Murphy, 1997).  
Universities often have additional pressures, which makes implementing 
sustainability practices on campus more challenging than in a corporate environment 
(Velazquez et al., 2005; Walton & Galea, 2005; Ferrer-Balas et al., 2004; Bardaglio 
& Putman, 2009). For example: 
 Education, research and service are universities’ typical tasks; these 
sometimes competing orientations may dilute a focused orientation and 
create competing priorities. 
 Universities are comprised of different constituents – students, faculty, 
staff and alumni – who demand different services. In terms of 
sustainability, each group has varying, and sometimes conflicting, 
priorities. It is often difficult to uncover cross-constituency synergies 
between these constituents. 
 Campuses must provide an array of support services in an increasingly 
complex environment. Sometimes the focus is diffused due to the 
sprawling horizontal organisation. 
 New domestic competition from for-profit enterprises increasingly 
commodifies educational products and cuts into market share. Shrinking 
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programs and revenues may reduce the possibility of campuses moving 
towards sustainability.  
 In a period of economic recession, campus professionals are asked to cut 
costs, increase employee productivity but not payroll, and recruit and 
cultivate a new generation of administrative leaders to supply quality 
leadership succession. 
 The typically inherent structure of universities – including power 
concentrated at several levels and a philosophy of protecting tradition and 
academic freedom – may impede the wide-sweeping changes that are 
needed (Krizek et al., 2012). 
2.4.3 Driver for Organisational Change 
In organisational theory, the way to achieve sustainability is through the process of 
adaptation which ranges from specific responses to switches in general strategy 
(Jennings& Zandbergen, 1995). The effectiveness of sustainability relies on an 
organisation’s ability to engage in the complexities of continuous improvement 
consistent with deep values of human purpose (Fullan, 2005), because organisations 
provide the context within which human activities take place, and they are deeply 
embedded in the socioeconomic and cultural fabric of societies. Change strategies 
are used to affect the success or failure of an effort (Collins, 1998). As a result, an 
understanding of why and how organisations change and resist change towards 
sustainability is a way of making progress in sustainability through socio-ecological 
problem solving.  
Researchers have suggested that organisations need to change to become more 
sustainability-oriented. Sustainability-seeking organisations must make “fundamental 
paradigm shifts” away from their current linear, cradle-to-grave operational models 
toward a more integrative, eco-effective model (Borland, 2009). A shift to 
sustainability requires organisations to undergo a “deep change”, which “requires 
new ways of thinking and behaving. It is change that is major in scope, discontinuous 
with the past and generally irreversible. The deep change effort distorts existing 
patterns of action and involves taking risks” (Dunphy et al., 2007).  
The concept of “Management by Objectives” was introduced to the literature of 
organisational change and transformation. This management method focuses on 
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organisational change that dramatically transforms the landscape of organisations 
and creates an environment of incertitude (Bastien et al., 1996). Organisational 
change is defined as “an empirical observation of difference in form, quality, or state 
over time in an organisational entity. The entity may be “an individual’s job, a work 
group, an organisational strategy, a program, a product, or the overall organisation” 
(Van de Ven, 1986). Organisational change is related with alterations within 
organisations at the broadest level among individuals, groups, and at the collective 
level across the entire organisation (Burns, 1996). Some of the different types of 
organisational change are summarised in Table 2:5, including an outline of their 
indicators. 
                          Table 2:5: Types of Organisational Change 
 
Indicator Type  
Degree of change  First-order change is characterised by minor adjustments and 
improvements in one or a few dimensions of the organisation 
without changing the organisation’s core (Goodman, 1982) 
 Second-order change involves changes of underlying values 
or mission, culture, functioning processes and structures 
(Levy & Merry, 1986) 
Timing of change  Revolutionary change occurs suddenly with drastic changes 
within the mission, culture and structure 
 Evolutionary change happens over time naturally (Gersick, 
1991) 
Scale of change   Individual level 
 Interpersonal level 
 Organisational level (Goodman, 1982) 
Focus of change  Structure change (organisational chart, the reward system or 
institutional policies and procedures) 
 Process change (the way people interact within existing 
structures) 
 Attitude change (how people feel about working in the 
organisation) (Bergquist, 1992) 
Responsiveness of 
change 
 Adaptive change is a one-time response to the external 
environment 
 Generative change refers to ongoing change and is built on 
organisational learning process (Senge, 1990) 
Intentionality of 
change  
 Planned or managed change (intentionality and deliberateness 
of process), involvement of internal and external expertise, 
and strategy of collaboration (Carr et al., 1996)  
 Unplanned change can increase adaptation 
Response time of 
change 
 Proactive (happening before crisis) 
 Reactive (happening after crisis) (Kezar, 2001) 
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Indicator Type  
Involvement of 
change 
 Active (many of the organisational participants to be 
involved) 
 Static (one or a few individuals implement the change) 
(Kezar, 2001) 
 
In order to execute organisational change for sustainability, researchers have 
identified different factors. Burke (2008) suggested that leadership, a mission or a 
strategy, organisational culture, policies and procedures, and motivating factors are 
the basis for organisational change. Top management support, environmental 
training, employee empowerment, teamwork and rewards are also listed as 
requirements for sustainability change (Daily & Huang, 2001). Recently, more 
factors relevant to embedding sustainability within organisations have been revealed, 
including: recruiting people with a sustainability-orientation to champion projects, 
benchmarking sustainability performance against other organisations, and creating 
systems to share sustainability stories both internally and externally (Bertels, Papanin 
& Papania, 2011). Although these organisational theories offer universities a general 
direction in which to orientate, there is still a need to look into a university’s own 
situation. The changes used to adapt to sustainability may be incremental or radical 
for a particular organisation. Incremental change represents a series of continual 
progressions that maintain the organisation’s general equilibrium and affect only 
organisational part; on the contrary, radical change breaks the frame of reference for 
the organisation to transform the entire organisation (Daft, 2001).  
An ecologically sustainable organisation is dependent on the institutionalisation of 
environmental beliefs and processes (Purser, 1994). Organisational actions need to 
go beyond technical fixes and embrace new environmentally responsible values, 
beliefs and behaviours (Stead & Stead, 1992; Davis, 1994; Shrivastava, 1995). 
Culture acts as the glue to hold the multiple changes in place (Kotter & Heskett, 
1992). In order to respond to environmental challenges, organisations may have to 
engage in a dramatic cultural change (Schein,2004). Jick (1999) cautions that “no 
organisation can institute change if its employees will not, at the very least, accept 
the change. No change will work if employees don’t help in the effort. And, change 
is not possible without people changing themselves”. Culture is a network of 
embedded practices and representations that shape every aspect of social life, so the 
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cultural change is not a quick process (Frow & Morris, 2000). Changing an 
organisation’s culture will affect the micro (individual) and macro (organisational) 
levels (Vago, 1999). Schneider, Gunnarson and Niles-Jolley (1994) suggested that 
organisations must first have its practices, procedures, and behaviours modified 
before a change in culture can occur.  
A number of models that describe the different stages of change have been 
developed. Most theories of organisational change originate from Kurt Lewin’s 
three-stage model of initiating, implementing and stabilising the change process, 
which involves: (1) the unfreezing stage to create the motivation to change; (2) the 
changing stage to improve some process, procedure, product or service; and (3) the 
refreezing stage to stabilise changes and integrate them with normal working routine 
again. Accordingly, Levy and Merry (1986) identified four distinct change stages: (1) 
crisis, (2) transformation, (3) transition and (4) stabilisation and development. Moore 
and Gergen (1988) named four different stages: (1) shock, (2) defensive retreat, (3) 
acknowledgement, and (4) adaptation and change. Nord and Tucker (1987) presented 
the stages of: (1) diagnosis, (2) design, (3) implementation, and (4) stabilisation. 
Buckley and Perkins (1984) suggested an organisational transformation model, 
which is a more complex seven-stage cycle of transition as follows: 
1) Unconsciousness stage: The organisation unconscious builds a readiness for 
change. 
2) Awakening stage: The organisation awakens to possibilities and problems 
present in the current situation.  
3) Reordering stage: Reordering is a process of analysing the existing situation 
and challenging underlying patterns.  
4) Transition stage: Transition is the process of formulating a vision from the 
integration of information, metaphorical images, personal visions, and 
feelings collected in the unconscious, awakening and recording stages.  
5) Commitment stage: Commitment is when the organisation takes 
responsibility for implementation of the new vision. 
6) Embodiment stage: The organisation brings the transformed vision into its 
day-to-day operations. 
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7) Integration stage: Integration is the stage in a transition where the 
organisation experiences a solid foundation for peak performance. 
Kotter described a model for understanding and managing organisational change in 
his books “Leading Change” (1995) and “The Heart of Change” (2002). Kotter 
summarised the stages to be: (1) inspire change, (2) get the right people in the 
guiding team with the right mix of skills and levels, (3) establish the vision and 
strategy, (4) communicate for buy-in, (5) empower actions, (5) set short-term aims to 
achieve, (7) foster and encourage on-going change, and (8) reinforce and weave 
change into culture.  
Six main theory models have been developed to understand organisational change 
process in higher education institutions: (1) evolutionary, (2) teleological, (3) life 
cycle, (4) dialectical, (5) social cognition, and (6) cultural. The evolutionary theory 
interprets organisational change as a response to external circumstances, situational 
variables and the environment faced by each organisation (Morgan, 1996). 
Teleological theory assumes organisations are purposeful and adaptive so that 
changes occur when leaders, change agents and others see the necessity of change. 
Life-cycle models conceptualised change as a natural part of human or organisational 
development based on stages of growth, organisational maturity, and organisational 
decline (Levy & Merry, 1986). Dialectical theory considers change to be 
predominantly bargaining, consciousness-raising, persuasion, influence and power, 
and social movements (Bolman & Deal, 1991), as a result of clashing ideology or 
belief systems (Morgan, 1986). Social-cognition models argue that individuals’ 
needs for growing, learning and behaviour change formulate forces to change. In the 
cultural model, change happens as a response to alterations in the human 
environment and cultures are always changing in a long-term and slow way (Morgan, 
1986) with regard to the alteration of values, beliefs, myths and rituals (Schein, 
1985).  
Previous research has also explored and developed five core strategies for achieving 
effective change. These strategies include: (1) senior administrative support, (b) 
collaborative leadership, (c) flexible vision, (d) staff development, and (e) visible 
action (Kezar, 2002). But these five strategies don’t provide details about the 
concrete actions for conducting organisational change. In addition, issues of 
organisational change in universities include the impact of culture on change (Bruhn 
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et al., 2001), sense-making in the institution (Gioia& Thomas, 1996), and managerial 
aspects of change (Austin, 1997; Curri, 2002; Kezar, 2002; Hipps, 1982; Nichollas, 
1983).  
Nowadays, universities are required to be more innovative and open to change. 
However, they are slow in terms of organisational change. They are among the most 
conservative institutions which have been notably slow to change their curriculum, 
organisation or structure (Altbach, 1974). Breyman (1999) suggested that strong 
bureaucratic barriers to change such as standard operating procedures, inertia, 
funding and risk aversion cause this slow organisational change. Moreover, the lack 
of accountability, loose coupling of organisational systems, and the multiplicity of 
cultures also provide barriers to organisational change (Birnbaum, 1988). The 
assessment established in this discussion provides a basis for this research to link 
organisational issues with managerial aspects for organisational transformation to 
sustainability orientation. 
2.5 FACILITIES IMPLEMENTATION AND MAINTENANCE IN 
UNIVERSITIES 
A project is defined as “a temporary endeavour undertaken to create a unique 
product, service, or result” and project management is “the application of knowledge, 
skills, tools and techniques to project activities to meet the project requirements” 
(Project Management Institute, 2008). The success of a project should meet the 
requirements of scope, quality, schedule, budget, resources and risk. With regard to 
the prominent demands for sustainability (Zmeu, 1987), more and more attention is 
given to sustainability performance in a project delivery context.  
Higher education administrators who are responsible for facility improvements and 
campus technology may use project management to accomplish their objectives 
(Alpert, 2011) and typical campus-wide projects include higher education 
information technology (Tracey & Riha, 2009), process reengineering (Ahmad et al., 
2007), and construction projects (Gainsboro, 2006). The dominant theory in 
university management focused on rational decision-making (Peterson &Mets, 
1987), whereby managers select the optimal choice involving a rational process 
involving three main steps: (1) identifying and defining the decision problem, (2) 
inventing and designing alternatives, and (3) selecting the best course of action 
(Simon, 1960). The analogy of rationality implies direct controls and predictable 
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organisational outcomes (Bolman & Deal, 1997). However, students and faculty 
have claimed that universities are too rigid, complex and impersonal, indicating that 
the project management in universities often fails to meet the requirements of 
institutional effectiveness. 
2.5.1 Campus Facilities Projects 
Like other organisations, universities possess many facilities. Facility management 
activities include all activities related to “planning, designing and managing 
buildings and their systems, equipment and furniture” (Becker, 1990). In general, 
these activities are grouped into three main categories, namely, building services, 
space services, and services to people (Barrett & Baldry, 2003). Facility management 
is, however, mainly connected directly to buildings’ facilities and auxiliary activities 
necessary for their operation (Ancarani & Capaldo, 2005). In particular, they could 
include building maintenance and management, maintenance of air-conditioning 
facilities and energy sources, gardening, surveillance, cleaning and solid waste 
disposal, catering, vehicle maintenance, ancillary services for office administration, 
financial management of building assets, computing, logistics and internal and 
external transportation (Ancarani & Capaldo, 2005).  
In universities, facility departments directly manage the planning, construction or 
leasing, operations and maintenance, and disposal of the physical assets of the 
institution (Adams, 2010). Facilities management units in universities are responsible 
for the stewardship of all physical assets owned by the institution (Ancarani & 
Capaldo, 2005). Much of the burden of regulation needs to be picked up by facility 
managers at every level: strategic, tactical and operational (Shah, 2007). The 
efficient and effective functions of facility management have a direct or indirect 
impact on all university activities (Becker et al., 2004).  
Facility management is at an early stage of development, and its theory basically is 
borrowed from other disciplines. Facilities management continues to be reliant to a 
large extent on borrowed management concepts on one hand, and on the technical 
results of building performance techniques on the other (Nutt, 1998). Yet, facility 
management holds the connection between an organisation, its employees, and its 
physical space (Becker, 1990). Grimshaw (1999) argued that it was time to address 
the contextual issues that underpin facilities management and relate them to wider 
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social, political, economic movement. Facility management should find ways of 
listening to, and understanding, people who live, think, and act within their facilities 
(Foucault, 1998). Research of such processes would lead to the development of a 
new knowledge base for facilities management: one that is process-oriented, dealing 
with questions of why and how, instead of being object-oriented and dealing only 
with questions of what and how much (Cairns, 2003). As a result, the link between 
organisational environment and facility management needs to be clarified for the 
success of facility implementation. Facility managers can also be placed at the 
forefront of organisational behavioural change as they are in a position to influence 
individual behaviours working in business, government departments and public 
services within the facilities they manage (Elmualim et al., 2010). 
2.5.2 Incorporating Sustainability into Facilities Management 
Recent studies have shown college facilities can have significant impact on students’ 
success. The Australian Association of Higher Education Facilities Officers 
conducted a survey in which 88% students reported that “they prefer to learn in clean 
buildings and express a desire to be involved in helping to maintain campus 
facilities” (Anonymous, 2008). The design of facilities can also impact on special 
education (Abseon & Blacklow, 1971), workforce programs (Meckley, 1970), 
student affairs (Price, 2003), and libraries (Kirkorian, 1978). 
The overarching concept of sustainable development has helped develop the concept 
of sustainable facility management (Shah, 2007). Facility management is on the 
agenda for change to develop practical sustainability goals (Elmualim et al., 2008). 
For example, the Australasian Tertiary Education Facilities Management Association 
(TEFMA) published an annual benchmark report on environmentally sustainable 
development which highlighted the enhancement of ecological values and 
construction projects incorporating principles of “green buildings”.  
In order to practice sustainability principles on campus and create opportunities for 
innovative thinking in sustainability, incorporating sustainability into facility 
management is required to (TEFMA, 2004): 
 Gain commitment from senior management in the university. 
 Find a champion at senior level to support the change. 
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 Identify risks and priorities. 
 Set policies, objectives and targets (short-term and long-term) in 
conjunction with stakeholders. 
 Develop a plan to implement the process. 
 Allocate resources to action the plan. 
 Effectively communicate those details to all internal and external 
stakeholders.  
It is important to stress that facility management faces demands for innovation due to 
climate change and a rapidly evolving government framework that focuses on carbon 
emission reduction (Elmualim et al., 2010). Although the facility management 
profession has been evolving towards sustainability goals, it is not easy at present to 
make this reality (Elmualim et al., 2009). As a result, there is an urgent need for 
research in sustainability issues within facility management, and for tools to be 
developed to enable and facilitate sustainability (Elmualim et al., 2008). In order to 
meet the challenge of applying sustainability criteria to facility management, there is 
a need for a change management approach to the relationships involving 
organisations, employees and facilities (Grimshaw, 1999). Grimshaw (1999) also 
highlighted the profound changes and the need for more appreciation of the issues 
affecting facility management. This gives momentum to research inspecting 
organisational barriers to success in sustainable facility management. 
2.6 THEORETICAL FRAMEWORK 
A theoretical framework is used to categorise and describe concepts relevant to a 
study and to map the relationships among them, and lays the knowledge foundation 
for the study (Rocco & Plakhotnik, 2009). It is a manuscript of logical thinking. On 
the basis of the synthesis of extensive literature across many disciplines, the 
conceptual framework of this research can be presented to illustrate the theoretical 
foundation. 
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Figure 2.2: The Theoretical Framework 
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useful approach to respond to the challenge of sustainability with respect to raising 
awareness and changing behaviours among the public. There is global support for 
incorporating sustainability with education, reflected in various publications and 
events including the campaigns of UNESCO and many national governments’ 
strategies. In the literature, the specific responsibility of universities to lead change in 
society is emphasised. A significant body of literature discusses the incentives for 
universities to pursue sustainability, such as the nature and competencies of 
universities as well as the multiple tangible and intangible benefits. Therefore, the 
push towards sustainability has added a new dimension to universities to focus on.  
As discussed, advocacy for “sustainability in higher education” has developed over 
decades but the literature clearly reveals that the rate of translating universities’ 
commitments into practice is so slow that there is an urgent call for real-life projects 
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discussion in this dissertation because of its metaphorical linkage with sustainability, 
outstandingly visual feature and innovative technology. However, as show in the 
literature, Australian universities lag behind their counterparts in other developed 
countries and regions with respect to applying GRLW on campus.  
Due to the infancy of sustainability in higher education, most of the literature has 
focused on modelling a vision of “sustainability in universities”, but few studies have 
provided tangible operational guidelines for implementation. The numerous binding 
declarations have encouraged universities to realise their responsibility to commit to 
sustainability but they have still failed to offer concrete action plans for guidance. 
Therefore, universities need to be equipped with tools to better facilitate the 
implementation of sustainability projects. Conducting organisational change at a 
strategic level and optimising project management at an operational level are both 
proposed as meaningful means to improve the implementation of sustainability 
innovations.  
To overcome the barriers to implementing GRLW on campuses in Australia, the 
researcher undertook an in-depth investigation and analysis of organisational 
conditions and factors which can impact on the sustainability progress. The aim was 
to enable university decision-makers to better understand and evaluate their 
organisational environment and further improve their organisational behaviours to fit 
the delivery of innovative sustainable projects such as GRLW. In addition, this study 
also examined the current patterns of project management in Australian universities 
to identify the influential factors. The following chapter discusses the selection of the 
research methodology suitable to investigate the research questions.  
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Chapter 3: RESEARCH 
METHODOLOGY 
3.1 INTRODUCTION 
In order to enable successful data collection and reliable results, an appropriate 
research design needs to be planned and decided before embarking on research 
actions. Research design is a plan for conducting research which usually includes 
specification of the elements and the procedures to be used in order to test 
hypotheses or answer research questions with the most appropriate and feasible 
methods (Sproull, 1995). As Babbie (2008) noted, “research design involves a set of 
decisions regarding what topic is to be studied among what population, with what 
research methods, for what purpose”. This chapter outlines the research methodology 
used in this research which aims to develop an organisational-based decision making 
framework to promote the application of GRLW on campuses in Australian 
universities. Depending on the explanatory and exploratory nature of the research 
(aiming to explain why universities haven’t implemented GRLW widely and seek 
systematic strategies for promoting GRLW delivery), mixed research methods which 
use qualitative and quantitative paradigms, can provide rich and robust data 
triangulation. Creswell (2005) argued that a mixed methods approach uses diverse 
strategies of inquiry to best comprehend a problem, either simultaneously or 
sequentially. 
The research started with an extensive literature review to probe into the depth and 
width of existing knowledge on organisational theory and project management, in 
terms of sustainable practices in Australian universities. GRLW was also introduced 
as an exemplary case of innovative sustainable technologies. The qualitative phase 
then followed, which involved in-depth semi-structured interviews to explore 
organisational issues impacting on sustainability delivery on campus, and to gain a 
general understanding about project management in universities. The next phase was 
quantitative research, which applied Delphi questionnaires to refine critical issues 
and identify strategic actions for optimising the organisational environment, 
improving project management and overcoming barriers to GRLW implementation. 
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Finally, a framework with the synthesised information was formulated as a decision 
support tool to promote the application of GRLW on campus. 
3.2 RESEARCH DESIGN 
3.2.1 Epistemology 
Creswell and Clark (2007) suggested that it is very important for the researcher to be 
aware of his or her “worldview” or philosophical approach as it creates a foundation 
for the inquiry and informs the role and function of the researcher. The development 
of a research design is underpinned by the philosophical foundation (Bryman & Bell, 
2007). Operating from a dominant worldview, a researcher’s position can be 
ascertained to decide the choice of methodology. As a result, it is an important 
requisite for researchers to identify their worldviews of philosophy before designing 
the whole research. 
 
Figure 3.1: The Interconnection of Worldviews, Strategies of Inquiry and Research Methods 
(Creswell & Clark, 2007) 
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 Positivism – determination, reductionism, empirical observation and 
measurement, theory verification 
 Constructivism – understanding, multiple participant meanings, social and 
historical construction, theory generation 
 Advocacy/Participation – political, empowerment and issue-orientation, 
collaborative, change-oriented 
 Pragmatism – consequences of action, problem centred, pluralistic, real-
world practice oriented 
Positivism assumes an objective view of the world in which the subjects’ actions are 
independent of the observer (Clark, 2009). Thus, positivist research is based on a 
hypothetic-deductive account of scientific explanation (Lee, 1991). The knowledge is 
developed through careful observation and measurement of the objective reality 
(Creswell, 2007). In contrast, constructivist epistemology holds the view that “all 
knowledge, and therefore all meaningful reality as such, is contingent upon human 
practices, being constructed in and out of interaction between human beings and their 
world, and developed and transmitted within an essentially social context” (Crotty, 
1998). Constructivist researchers seek to find shared understanding within cultural 
and contextual situations (Marshall & Rossman, 1995), while positivist researchers 
aim to understand a priori relationships via structured instruments (Creswell, 1994). 
These two views respectively introduce quantitative and qualitative research.  
Advocacy/participatory research is intertwined with politics and the political agenda 
(Creswell, 2007) and integrated with numerous perspectives and life experiences of 
particular context, place, time and life history of each person (Morris, 2006). Issues 
such as empowerment, inequality, oppression, domination, suppression and 
alienation need to be addressed as the focal point of the study, and the researcher and 
participants are collaborative in designing questions, collecting data or analysing the 
data (Creswell, 2007). Pragmatism is a philosophical system of extracting theory 
from practice and applying it back to practice. In this sense, pragmatist researchers 
emphasise the research problem and use all approaches available to understand the 
problem instead of focusing on methods (Rossman & Wilson, 1985). Thus, 
pragmatism applies to mixed methods, different assumptions, as well as different 
forms of data collection and analysis (Creswell, 2007). Worldviews influence the 
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selection of qualitative, quantitative and mixed methods as well as different data 
collection and analysis based on a number of characteristics as shown in Table 3.1. 
Table 3:1: Worldviews Related with Three Main Research Types (Creswell, 2007) 
 
Category Philosophical 
Worldview 
Research 
Methodology 
Data Collection and 
Analysis 
Qualitative 
Approaches 
Constructive 
Advocacy/participatory 
Phenomenology 
Grounded theory 
Ethnography 
Case study 
Narrative 
research 
Open-ended questions, 
emerging approaches, 
text or image data 
Qualitative analysis 
Quantitative Post-positive Experiment 
Surveys 
Closed-ended 
questions, 
predetermined 
approaches, numeric 
data 
Quantitative analysis 
Mixed 
Methods 
Pragmatic Sequential, 
concurrent, and 
transformative 
Both open- and closed- 
ended questions, both 
emerging and 
predetermined 
approaches, and both 
quantitative and 
qualitative data and 
analysis 
 
In the light of distinguished cultural and organisational contexts of universities which 
have particular influences on activities, the researcher’s choice of constructive 
epistemology was appropriate for this research to discover the relationship between 
the organisational environment and sustainability. In the meantime, use of the 
pragmatist approach led to the identification of critical issues and primary strategies 
for improving organisational behaviours to facilitate GRLW implementation through 
different means of collecting comprehensive data. The combined worldviews opened 
a door to the combined qualitative and quantitative paradigm which is discussed in 
the following section.  
3.2.2 Justification of Qualitative & Quantitative Paradigm 
Based on the explanatory and exploratory nature of this research, qualitative and 
quantitative paradigms were combined to answer the research questions. According 
to Fellow and Liu (2008), explanatory research answers a particular question or 
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explains a specific issue or phenomenon, while exploratory research investigates a 
phenomenon, identifies variables and generates hypotheses for further study. This 
research expects to explain why Australian universities hesitate to implement GRLW 
on campus from the perspective of organisational conditions. In addition, it aims to 
explore and identify key indicators and strategies for optimising the organisational 
environment and project management in order to better facilitate decision-making for 
GRLW.  
Qualitative research is able to uncover and understand what lies behind any 
phenomenon about which little is known and also give the intricate details (Strauss & 
Corbin, 1998). Miles and Huberman (1994) described the following recurring 
features of qualitative research approaches: (1) qualitative research is conducted 
through extensive interaction with the situation under examination, (2) the researcher 
has a role in fully understanding the context of the situation under study, (3) the 
researcher captures and reflects the views and perceptions of the persons most 
closely involved in the situation under study, (4) the researcher maintains the 
integrity of the information reported by the research participants, (5) qualitative 
research illuminates how the research participants comprehend and respond to the 
situation under study, (6) there may be many interpretations of the data, but some 
will emerge as more consistent and more relevant for theory development, (7) the 
researcher is the main research instrument, and (8) the analysis is consistent with 
critical thinking by organizing the text. 
The quantitative paradigm tends to provide more generalised findings of more 
demonstrable rigor with larger sample sizes from broader sets of subjects (Clark, 
2009). The basic principles underlying the quantitative paradigm emphasise that the 
reality is objective and singular and apart from the researcher so that the research is 
value-free and unbiased (Creswell, 1994). Alternatively, quantitative research is 
“testing a theory composed of variables, measured with numbers, and analysed with 
statistical procedures in order to determine whether the predictive generalisations of 
the theory hold true” (Creswell, 1994). The characteristics of quantitative research 
include the following: (1) use of deduction, (2) explanation through analysis of 
causal relationships and explanation by covering laws and the hypotheses derived 
from them, (3) static design, (4) freedom from the context, (5) generation and use of 
numerical data, (6) use of various controls, physical or statistical to allow the testing 
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of hypotheses, (7) highly structured research methods to ensure replicability, (8) 
generalisations leading to prediction, explanation and understanding, and (9) quality 
and accuracy assured through validity and reliability (Bielefeld, 2006). A comparison 
of the qualitative and quantitative paradigms is presented in Table 3.2.  
Table 3:2Comparison between Qualitative and Quantitative Paradigms (Stainback & 
Stainback, 1989) 
 
Category Quantitative  Qualitative 
Analytical objectives  To quantify variation 
To predict causal 
relationships 
To describe characteristics 
of a population 
To describe and explain 
relationships 
To describe individual 
experiences 
To describe group norms 
Type of investigation Exploratory Confirmatory 
Question format Closed-ended Open-ended 
Data format Numerical (objective) Textual (subjective) 
Flexibility in study design Stable from beginning to 
end 
Study design is subject to 
statistical assumptions and 
conditions 
Some aspects of the study 
are flexible 
Study design is iterative 
Reliability Stable – reality is made up 
of facts that do not change 
Dynamic – reality changes 
with changes in people’s 
perceptions 
Values Value free-values can be 
controlled  
Value bound -  values will 
impact on understanding 
the phenomena 
Orientation Verification Discovery 
Conditions Controlled  Naturalistic 
Instrumentation Non-human Human 
 
Neither quantitative nor qualitative research is superior to the other (King et al., 
1994). The advantage of designing multiple methods is that it can accommodate the 
limitations of each method, such that the strengths of each are utilised (Lee, 1991). 
Qualitative and quantitative approaches can and should be “mutually supportive, not 
mutually exclusive” (Lee, 1991), and methods can be applied in parallel, reciprocally 
or sequentially (Creswell, 1994). Qualitative and quantitative data can generate a 
more complete picture of a phenomenon (Gephart, 1991).  
The benefits of combining qualitative and quantitative techniques within a research 
method can not only develop or extend theory and test its application, but also 
achieve between-method triangulation through enhancing the quantitative output 
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with rich qualitative data (Strauss & Corbin, 1998). Triangulation can capture a more 
complete, holistic and contextual portrayal of the study because the weakness in each 
single method will be compensated by the counter – balancing strengths of another 
(Jick, 1983). Thus, a mixed qualitative and quantitative approach was employed for 
this research to strike a balance. To be more specific, the sequential mixed methods 
were both utilised – that is, a qualitative method for exploratory purposes was 
followed by a quantitative method to generalise the end results. The qualitative 
technique was used to gather different perceptions and opinions about the 
organisational environment of Australian universities, and further to identify 
organisational issues impacting on sustainability practices. The quantitative 
technique aimed to refine and identify critical indicators and strategic actions to 
improve organisational behaviours and overcome obstacles to applying GRLW.  
3.2.3 Research Methods 
Given the qualitative and quantitative paradigms, mixed methods for triangulated 
data collection were applied. The following discussion explains how the two 
different research methods were selected to meet the requirements of data collection.  
Firstly, qualitative methods usually include participant observation, interviews, or 
focus groups. Each of these methods has its own advantages and disadvantages, as 
summarised in as Table 3.3 illustrates. 
Table 3:3 Advantages and Disadvantages of Various Qualitative Methods (Mack et al., 2005) 
 
 Participant observation Interview Focus group 
Advantages  Gaining an understanding 
of the physical, social, 
cultural, and economic 
contexts;  
 Probing into the 
relationship among and 
between people, contexts, 
ideas, norms and events; 
 Developing a familiarity 
with the cultural milieu  
 
 Eliciting individual 
experiences, 
opinions, feelings 
 Addressing 
sensitive topics 
 Getting interpretive 
perspective, i.e., the 
connections and 
relationships a 
person sees 
between particular 
events, phenomena 
and beliefs 
 
 Eliciting 
information on 
a range of 
group norms 
and opinions 
 Discovering 
variety within a 
population 
 Stimulating 
conversation 
and reactions 
through group 
dynamic 
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 Participant observation Interview Focus group 
Disadvantages  Too time consuming (at 
least one year in the field 
site) 
 Difficulty of 
documenting data 
 Involving personal biases 
 Time consuming 
 Executor’s bias 
 Not as in-depth 
as individual 
interview  
 More 
expensive to 
execute 
 Moderator’s 
bias 
 
The investigated universities are scattered in various locations and it is not practical 
for the researcher to spend at least one year in each field site, so participant 
observation is omitted in the first place. This research required participants to 
comment on their own organisations in terms of some sensitive topics such as 
leadership, decision-making and so on, so it was considered that a focus group may 
be not able to stimulate participants to talk frankly. The difficulties in getting 
participants together (e.g. time and venue arrangement, budget) further influenced 
the decision that focus group discussion was not a desirable way to progress this 
research.  
Quantitative research methods are usually summarised into laboratory experiments, 
field experiments, and surveys (Galliers, 1992). In order to refine the preliminary 
findings from interviews, a questionnaire survey is necessary, because it can provide 
a numeric description of trends, attitudes, or opinions of a population (Creswell, 
2007).  All the key issues and statements proposed by interviewees can be measured 
through ranking each item’s importance, and extra information can be supplemented 
based on indications from interviewees’ responses. In this research, this was a very 
significant procedure undertaken in order to complete and determine strategic actions 
which will be presented on the future framework. To be more specific, the 
questionnaire format is a Delphi study which is discussed in Section 3.3.3 in detail. 
3.2.4 Research Framework 
This section illustrates how research is designed in four main phases: namely the 
literature, data collection, data analysis, and formulation of framework. Figure 3.2 
provides an overview of the logical structure of the research.  
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3.3 RESEARCH RPOCESS 
3.3.1 Literature Review: Purpose and Development 
Conducting a literature review is a precondition for doing substantive, thorough, 
sophisticated research (Boote & Beile, 2005). The main objective of a literature 
review is to form the theoretical basis for research. In the present study, the literature 
established an understanding of the width and depth of the existing knowledge in the 
area of sustainable development in higher education, specifically with respect to 
sustainability innovations such as GRLW on campus. In addition, reviewing the 
literature helped to identify the research gap and stress the research significance.  
The comprehensive literature included a variety of resources such as books, journal 
papers, conference articles, published or unpublished dissertations, online databases, 
research reports and government policies. Agenda 21, declarations about 
sustainability in higher education, and other relevant documents from universities 
were also referenced to enrich the comprehensive body of knowledge. Non-academic 
publications such as newspapers, commercial brochures or webpages were also 
reviewed to provide extra information.  
Based on the comprehensive literature, the conceptual framework for this research 
was formulated (as illustrated in Figure 2.2). The contents include the incentives of 
education for sustainability, historic development of sustainability in higher 
education, principles and indicators for sustainable universities, the development and 
benefits of GRLW, organisational theory, the dynamics of organisational change, and 
basic concepts about project management.  
3.3.2 Semi-structured Interview 
3.3.2.1 Purpose of Semi-structured Interview 
Cannel and Kahn (1968) defined an interview as “a two-person conversation initiated 
by the interviewer for the specific purpose of obtaining research-relevant 
information, and focused by him on content specified by research objectives of 
systematic description, prediction, or explanation”. Interviews are particularly useful 
for pursing in-depth information around the research topic. There are three types of 
interview categories: structured, semi-structured, and unstructured. The differences 
among these types lie in the interviewing process and question patterns.  
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As one of the most commonly used methods of data collection, semi-structured, in-
depth interviews are characterised by more or less open questions being brought to 
the interview situation in the form of an interview guide (Flick, 1998). Semi-
structured interviews are more likely to evoke the interviewees’ viewpoints than 
standardised interviews and questionnaires, which may restrict, rather than 
illuminate, the interviewee’s standpoint (Kohli, 1978). Only a number of pre-
determined questions which are relatively open are designed in advance, while the 
subsequent interview questions are raised during the interview itself (Wengraf, 
2001). Semi-structured interviews are designed to have a number of interviewer 
questions prepared in advance, but such prepared questions are designed to be 
sufficiently open so that the subsequent questions of the interviewer cannot be 
planned in advance but must be improvised in a careful and theorised way (Wengraf, 
2001).  
The semi-structured interview is a flexible tool, allowing interviewees to express 
their opinions freely while interviewers can also give appropriate interventions at the 
necessary moment, and new questions can be posed during the interview as a result 
of what the interviewee says. These characteristics give rise to the justification of 
semi-structured interviews in this study. Consequently, in order to deeply and better 
understand the organisational management and sustainability issue in Australian 
universities, semi-structured in-depth interviews were constructed as the initial data 
collection. In this phase, the researcher intended to utilise semi-structured interviews 
to elaborate organisational elements and identify organisational obstacles which deter 
the adoption of green technology innovation such as the Green Roof and Living 
Wall. 
The semi-structured interviews aimed: 
 To obtain the general recognition and understanding about sustainability in 
higher education 
 To investigate the common organisational environment and explore 
organisational issues in Australian universities 
 To inspect the project management system and benchmark the project 
delivery process in universities 
 To identify barriers to GRLW application and preliminary solutions. 
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Overall, the completion of the targets above provided rich and meaningful seed 
information for the following Delphi study.  
3.3.2.2 Selection of Interview Respondents 
Choosing appropriate samples is an important step in qualitative research as answers 
lie in the samples. Morse (1991) suggested that there are four types of sampling used 
in qualitative research: the purposeful sample, the nominated sample, the volunteer 
sample, and the sample that consists of the total population. For the interview method 
in this research, purposeful sampling and the snowball technique were used to 
contact key informants and participants.  
Purposeful sampling is the choice of “informants with a broad general knowledge of 
the topic or those who have undergone the experience” (Morse, 1991). Thus, in 
contrast to picking up random samples from the population, the criteria to select 
participants for this study depended on the key informants being able to provide rich 
and diverse information about sustainability deliverables in universities. As this 
research was developed to specifically target the Australian higher education system, 
sample sites were selected from 39 Australian universities. The choices of 
universities were mainly based on the degrees of differentiation in the universities’ 
advance in the sustainability area for the purpose of drawing a full picture of 
Australian universities’ involvement with sustainability deliverables. According to 
the signatory list of the Talloires Declaration which is renowned worldwide for 
leading the trend of “sustainability in higher education”, 21 Australian universities 
have signed the declaration to make commitments to sustainability. With reference to 
this indicator of international influence, the universities chosen in this research 
project included some on the signatory list and others which were not in order to 
present a full picture.  
In the next step, interviewees were selected based on their professional expertise, 
academic background and working experiences related to sustainability programs in 
universities. In this research, targeted informants were the group who dealt with 
sustainability issues in universities on a daily basis, such as sustainability managers, 
environmental managers, facility project managers and senior administrators. 
Because all interviewees occupied key positions of dealing with sustainability 
programs in Australian universities for many years, their responses could then be 
assumed to be creditable and reliable. 
 Chapter 3:RESEARCH METHODOLOGY 89 
With purposeful sampling, subjects may be able to recommend useful potential 
candidates for study, which is snowball technique (Martin, 1996). Therefore, at the 
end of each interview, the researcher asked the interviewee to recommend another 
person whom he or she thought might be suitable for the research. As Lindlof and 
Taylor (2002) stated, a snowball sampling technique “is well-suited to studying 
social networks, subcultures, or dispersed groups who share certain practices or 
attributes”. The sum of individual participants and key informants could have been as 
few as 10 people or as many as 40 people (Strauss & Corbin, 1998). Thus, the actual 
sample size could not be pre-determined in this study, but the collection of samples 
would cease at the moment the information is saturated when new categories, themes 
or explanations stop emerging from the data (Martin, 1996). Figure 3.3 illustrates the 
process of choosing qualified interviewees.  
 
                                             Figure 3.3:Logic of Identifying Interviewees 
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researcher gets access to the targeted respondents. Before the real action of research, 
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stated that every interviewee has read the purpose of the study and accepted the 
requirements and agreed to participate in the interview process. 
3.3.2.3 Interview Process 
In order to reduce the researcher’s bias in the questions, to enhance the internal 
validity, and to guarantee that the initial interview can cover as many as of the topics 
as possible, the author used a pilot study to refine the interview questions. To start 
with, open-ended questions for semi-structured interviews were designed and 
distributed to the panel involving a selected group of experts and professionals. 
During this testing period, the feedback about whether these questions were 
appropriate or where other questions should be added helped the researcher to 
guarantee the validity of the interview questions.  
Interviewees were contacted by phone or email and they all signed the consent 
information sheet. Due to the constraints of time and financial resources, face-to-face 
interviews were conducted when participants were in the Queensland area; other 
interviews were conducted by phone or webcam. Each interview lasted for 45 
minutes or 1 hour depending on the specific condition, and was tape-recorded with 
the permission of interviewees. All the interviews were transcribed verbatim for the 
preparation of coding. Common themes emerged after the process of coding and 
categorising. The information derived from interviews was used in the next stage, 
namely, the Delphi study. 
3.3.2.4 Interview Data Analysis 
Qualitative data analysis “is the process of systematically searching and arranging 
the interview transcripts, field nots, and other materials that accumulate to increase 
own understanding of them, and to enable to present what have been discovered to 
others” (Bogdan & Biklen, 2006). Specific to this research project, qualitative 
content analysis was chosen to process the interview data, which is described to be 
analytic approaches ranging from impressionistic, intuitive, interpretive analyses to 
systematic, strict textual analyses (Rosengren, 1981).  
Qualitative content analysis is defined as: 
 “a research method for the subjective interpretation of text data through 
the systematic classification process of coding and identifying themes or 
patterns” (Hsieh & Shannon, 2005) 
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 “an approach of empirical, methodological controlled analysis of texts 
within their context of communication, following content analytic rules 
and step by step models, without rash quantification” (Mayring, 2000) 
 “any qualitative data reduction and sense-making effort that takes a 
volume of qualitative material and attempts to identify core consistencies 
and meanings” (Patton, 2002).  
Content analysis can provide knowledge and understanding of the phenomenon 
under study (Downe-Wamboldt, 1992) from the text data obtained from interviews, 
narrative responses, open-ended survey questions, focus groups, observations or print 
media such as articles, books, or manuals (Kondracki & Wellman, 2002). Content 
analysis is regarded as a flexible method for analysing text data (Cavanagh, 1997).  
There are three main approaches to content analysis, namely, conventional, directed, 
and summative content analysis. Conventional content analysis directly develops 
coding categories from the rich data. In a directed content analysis, initial coding 
scheme is developed through existing theory or prior research before analysing the 
data (Kyngas & Vanhanen, 1999). The summative approach starts with identifying 
and quantifying certain words or phrases (frequency count) and later interprets the 
contents within which explicit or euphemistic words or phrases are used.  
Different approaches are applied in response to the theoretical and substantive 
interests of the research and the problem being studied (Weber, 1990). Conventional 
content analysis is usually appropriate when existing theory or research literature on 
a phenomenon is limited. As an inductive category development (Mayring, 2000), 
new categories and insights emerge from the data. In comparison, directed content 
analysis is referred to as a deductive application (Mayring, 2000) which begins 
coding immediately with the predetermined codes. By showing the rank order 
comparison of frequency of codes (Curtis et al., 2001), the discussion might offer a 
contradictory view or further refine, extend and enrich the theory. Summative 
content analysis has a quantitative focus on counting the frequency of specific words 
or phrases. This counting can help identify patterns in the data and contextualise the 
codes (Morgan, 1993) which allows for interpretation of the context associated with 
the use of word or phrase (Hsieh & Shannon, 2005). Although these three content 
analysis approaches have differences, they share a similar analytical process that can 
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be summarised into seven steps: formulating the research questions to be answered, 
selecting the sample to be analysed, defining the categories to be applied, outlining 
the coding process, implementing the coding process, determining trustworthiness, 
and analysing the results of the coding process  (Kaid, 1989).  
In this research, conventional content analysis was chosen due to the need to explore 
new insights into organisational issues, the project management process and the 
specific topic of GRLW implementation in universities. A set of systematic 
procedures for processing data is discussed according to each of the steps. 
1) Step 1: Data preparation 
To start with, targeted questions with predetermined directions were asked 
throughout the interviews. For example, the research probed specifically to explore 
participants’ opinions about or experience of organisational structure, decision-
making or organisational culture. The interviews tapes were transcribed into text 
documents using Microsoft Word software. Significant non-verbal and para-
linguistic communications were also noted as much as possible besides the literal 
statements (Hycner, 1985). Most interviews in this research were conducted over the 
phone which didn’t allow the researcher to observe the participants’ facial expression 
or body language. However, the researcher made notes about the participants’ tones, 
pauses or repetition during the conversation. Once the interpretations were finished, 
the researcher listened to the entire tape several times and read the transcription 
repeatedly to achieve immersion and obtain a sense of the whole (Tesch, 1990). This 
can ensure the accuracy of narratives and help to avoid missing any new emerging 
codes.  
2) Step 2: Developing coding schemes and categories 
The initial stage of qualitative analysis starts from “open coding” (Murphy et al., 
1998). Within this process, the data is broken down, conceptualised and categorised, 
and similar incidences, claims and discursive practices are grouped together (Strauss 
& Corbin, 1998). Labels for codes emerge to reflect key thoughts, which become the 
initial coding scheme (Hsieh & Shannon, 2005). A coding scheme is a translation 
device that organises data into categories (Poole & Folger, 1981). The constant 
comparative method (Glaser & Strauss, 1967) is encouraged to allow the emergence 
of categories through constantly comparing the current transcript with previous ones. 
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In this study, codes were grouped into categories based on how different codes were 
related and linked. As more and more codes appeared, the number of categories 
increased and the contents under each category became large. 
3) Step 3: Integrating mega-themes 
The relationship between a category and its sub-categories can be identified based on 
their concurrence, antecedents or consequences (Morse & Field, 1995). These 
emergent categories are sorted into meaning clusters (Coffey & Atkinson, 1996; 
Patton, 2002), and further integrated to determine if there are one or more themes 
which express the essence of these clusters.  
4) Step 4: Data presentation 
When presenting qualitative content analysis results, there should be a balance 
between description and interpretation. Sufficient description provides readers with 
rich and thick background and context (Denzin, 1989), while sufficient interpretation 
gives the researcher’s personal and theoretical understanding of the phenomenon to 
allow readers to understand the description (Patton, 2002). In this thesis, tables of 
interviewees’ quotations were provided to demonstrate the description before the 
discussion of organisational environment, project management system and GRLW 
application in universities. Additionally, key findings for each section of interviews 
were summarised to make a clear list for readers’ understanding. The result of a 
conventional content analysis is concept development or model building (Lindkvist, 
1981), because the advantage of the conventional approach to content analysis is to 
gain participants’ unique perspectives from the actual data without imposing 
preconceived categories or theoretical perspectives (Hsieh& Shannon, 2005).  
3.3.3 Delphi Study 
3.3.3.1 Purpose of Delphi Study 
The purpose of a Delphi study is to reach a level of agreement on factor ratings. The 
origin of the Delphi study dates back to research conducted in the 1950s at the Rand 
Corporation designed to “obtain the most reliable consensus of opinion of a group of 
experts by a series of intensive questionnaires interspersed with controlled feedback” 
(Linstone & Turoff, 2002). To date, the Delphi technique is a widely used and 
accepted method for gathering data from respondents. Without physically meeting, a 
Delphi study is a systematic, interactive method which relies on a panel of experts to 
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answer questionnaires in two or more rounds, finally to converge towards the 
“consensus”. Using the Delphi technique, a reliable expert consensus can be obtained 
because the technique relies on anonymity, controlled feedback, and statistical group 
response and is thus structured to avoid the influence of dominant individuals on 
group discussion or group pressure for conformity (Fischer, 1978). Depending on 
experts and practitioners who are intimate with the subject under investigation, 
finding consensus and a common reality is achievable (Linstone & Turoff, 2002).  
Four key features make Delphi studies well suited for determining group consensus: 
anonymity of responses; iteration with controlled feedback; statistical group 
response; and the use of experts (Goodman, 1987). A comparison of the Delphi 
technique and traditional surveys is shown in Table 3.4. In this case, compared to 
other traditional survey, the researcher selects the Delphi study for the following 
reasons: 
In this case, compared to other traditional surveys, the researcher selected the Delphi 
technique for the following reasons: 
1. One major advantage of a Delphi study is that it can provide in-depth 
information about the complex problem or issue under consideration 
(Kalaian & Kasim, 2012). When no or very limited historical data is 
available, the Delphi technique is suitable for this situation (Gupta 
&Clarke, 1996). The present research involved the investigation of critical 
issues and development of strategies that concern sustainability 
innovations on campus from different aspects of organisational 
environment and project management, using GRLW technology as a 
specific example. This topic was relatively new and required a wide range 
of information.  
2. The Delphi technique is a powerful and appropriate technique for deriving 
objective opinions in a rather subjective area (Chan et al., 2001). A Delphi 
study employs group decision-making techniques by involving experts in 
the research area. Group decisions carry greater validity than those made 
by an individual (Brooks, 1979). The present research was built on a group 
of experts’ opinions on optimising the organisational environment and 
improving project management as well as removing barriers to GRLW.  
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3. Unlike ordinary surveys, the participants in a Delphi study are selected 
based on strict criteria. The present research targeted experts who had 
much academic knowledge or many years of experience about 
“sustainability in universities” from the perspectives of organisational 
issues and project management. It was expected that their responses could 
achieve the goals of professional contribution and expert verification.  
4. Among other group discussion methods, the Delphi technique is beneficial 
because the characteristic of avoiding physically bringing experts together 
can reduce the travelling cost and the inconvenience. This is an 
economical solution for research within a tight budget. In addition, this 
method can produce more objective and accurate judgements for complex 
problems than the traditional face-to-face meetings.  
5. The whole anonymous and confidential process with controlled feedback 
enhances the validity of consensus-based findings from experts.  
6. The nature of Delphi study is involved with member check and peer 
review, which is empowered with the function of verifying preliminary 
findings. 
Table 3:4: Comparison between Traditional Survey and Delphi Study (Okoli &Powlowski , 
2004) 
 
Comparison Item Traditional Survey  Delphi Study 
Representativeness 
of sample 
Statistical sampling 
techniques  
A type of virtual meeting or 
group discussion through a 
complicated survey 
Sample size Sample size is large enough 
to detect statistically 
significant effects in the 
population 
10 – 18 experts on a Delphi 
panel are recommended for 
arriving at consensus 
Individual vs. Group 
response  
Average out individuals’ 
responses to determine the 
average response for the 
sample 
Average responses produced 
by group decision processes 
Reliability and 
response revision  
Pretest – Test  – retest 
reliability 
Respondents are expected to 
revise their responses 
Construct validity Careful survey design and 
pretesting 
Experts can be asked to 
validate the researcher’s 
interpretation and 
categorizations of the 
variables  
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Comparison Item Traditional Survey  Delphi Study 
Anonymity Respondents are always 
anonymous to each other 
and often anonymous to the 
researcher  
Respondents are always 
anonymous to each other but 
never anonymous to the 
researcher. 
Non – response 
issues 
Researchers need to 
investigate the possibility of 
none-response bias 
Non – response is typically 
very low in Delphi surveys 
Attrition effects Attrition (participant drop – 
out) is a non-issue for single 
surveys.  
Attrition tends to be low in 
Delphi study 
Richness of data The richness of data depends 
on the form and depth of the 
questions and on the 
possibility of follow-up such 
as interviews. 
Delphi study inherently 
provides richer data due to 
their multiple iterations and 
their response revision due to 
feedback. 
 
However, conducting a Delphi study is time-consuming; as Ludwig (199) indicated, 
“a drawback to Delphi was that the questionnaire method may slow the process 
greatly as several days or weeks pass between rounds”. Nowadays, electronic 
technology provides an opportunity for researchers who are interested in a Delphi 
study to more easily employ this research tool. Witkin and Altschuld (1995) noted 
that individuals can take advantage of “(1) the storage, processing and speed of 
transmission capability of computers; (2) the maintenance of respondent anonymity; 
(3) the potential for rapid feedback”. In the present research, MSN messenger, Skype 
software and email were utilised to facilitate the research. 
The major difficulties of a Delphi study lie in maintaining the high response rate and 
reaching a consensus (Robinson, 1991). However, it is advised that the value of the 
Delphi method “is not in reporting high reliability consensus states, but rather in 
altering the participants to the complexity of issues by forcing, cajoling, urging, 
luring them to think, by having them challenge their assumptions” (Coates, 1975). 
The effects of pressures for conformity to build consensus in a Delphi study may 
produce inaccurate conclusions about participant opinions (Woudenberg, 1991). As a 
result, it is important to ensure that participants are given sufficient time to think 
about and evaluate their comments before collecting feedbacks from them in each 
round. In addition, the member check and peer review is necessary at the end of a 
Delphi study to validate the results.  
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3.3.3.2 Sampling Size and Procedures 
Contrary to a traditional survey, which would use a random sample to estimate the 
views held by separate individuals in a target population, the Delphi method uses 
interactions by a panel with relevant expertise to arrive at a consensus. A general 
population, or even a narrow subset of a general population, might not be sufficiently 
knowledgeable to answer the questions accurately (Okoli & Powlowski, 2004). 
Unlike a typical user survey, the validity of a Delphi study depends not on the 
number of participants polled, but rather on the expertise of the panel members who 
participate (Armstrong, 1985). The Delphi group size does not depend on statistical 
power, but rather on group dynamics for arriving at consensus among experts (Okoli 
& Pawlowski, 2004). The number of experts is determined by the criteria: “the 
number is required to constitute a representative pooling of judgements and the 
information processing capability of the research team” (Ludwig, 1994). However, 
there is no agreement in the literature regarding an optimal number of participants in 
a Delphi study. Generally, the approximate size of a Delphi panel is under 50 
(Witkin & Altschuld, 1995). According to Delbecq, Van de Ven and Gustafson 
(1975), ten to fifteen could be a sufficient number if these participants are 
homogeneous. Ludwig (1997) pointed out that “the majority of Delphi studies have 
used between 15 and 20 respondents”.  
Detailed guidelines provided by Delbecq et al. (1975) make it clear that the 
procedure should be rigorous to ensure the identification of qualified experts, as the 
qualification of panel members has a close link with the validity of a Delphi study. 
One of the most critical requirements is the panel structure, which consists of 
qualified experts who have deep understanding of the issues. The Delphi participants 
should meet four “expertise” requirements: (1) knowledge and experience with the 
issues under investigation; (2) capacity and willingness to participate; (3) sufficient 
time to participate in the Delphi; and (4) effective communication skills (Adler & 
Ziglio, 1996). In this case, all the experts had valuable knowledge about green 
technology in higher education institutions. In alignment with the guidelines 
suggested by Delbecq et al., the Delphi study identified the experts step by step as 
shown in Figure 3.4. 
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Figure 3.4: The Selection Process of Panel Members (Okoli & Powlowski, 2004) 
 
The purpose of step 1 was to help categorise the experts before identifying them 
using a knowledge resource nomination worksheet (KRNW). In this research, there 
were three major categories – namely, academics, operational practitioners, and 
government policy-makers – who are familiar with issues concerning environmental 
sustainability in higher education institutions. After the KRNW was completed, the 
actual names of potential experts were placed into the appropriate categories. In the 
next step, the researcher contacted all the potential experts and asked them to 
recommend additional experts. At step 4, the qualifications of those experts in each 
category were compared and ranked in priority for invitation. Based on the rankings, 
the panel list was created at the final stage. Although there may be a relatively 
limited number of experts with knowledge about the research questions, the Delphi 
panel size requirement is modest and it would be practical to solicit experts from 10 
to 18 in size (Paliwoda, 1983). 
3.3.3.3 Three Rounds of Delphi 
Theoretically, the Delphi process can be continuously iterated until consensus is 
determined to have been achieved. In most cases, three rounds are often sufficient to 
collect the needed information and to reach a consensus (Cyphert & Gant, 1971; 
Brooks, 1979; Ludwig, 1997). 
 
Step 1:
Prepare 
KRNW
• Identify relevant disciplines and skills
• Identify relevant categories: academics,practitioners and government  policy makers
• Identify relevant organizations
Step 2
Populate 
KRNW 
with 
Names
•Write in names of individuals in relevant disciplines  or skills
•Write in names of individuals in relevant organizations
Step 3: 
Nominate 
Additiona
l Experts 
•Contact experts listed in Knowledge Resource Nomination Worksheet (KRNW)
•Ask contacts to nominate other experts
Step 4:
Rank 
Experts
•Create lists of experts fitting for each category
•Rank experts within each list based on their qualifications
Step 5:
Invite 
Experts
• Invite experts for the panel according to the ranked order
• Target size is 10‐18
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In Round 1, the Delphi process begins with a well-structured questionnaire which is 
based upon an extensive review of literature and pre-interviews outcomes. Using a 
structured questionnaire in Round 1 is an acceptable and common modification of 
the Delphi process format, if basic information concerning the target issue is 
available and usable (Kerlinger, 1973). In this study, open-ended questions were also 
available for experts to input additional ideas. The interviews conducted before 
Delphi study has prepared basic information for the rating items in Round 1.  
These questionnaires were distributed by email to participants. All the participants 
were asked to rate the factors on a Likert-type scale to establish preliminary priorities 
among the items (Hsu & Sandford, 2007)for both desirability and feasibility. Ratings 
were on a scale from 1 to 7, with 1 being “disagree” or “insignificant” and 7 being 
“agree” or “significant”. The results of the first-round questionnaires were reviewed 
by the researcher to design the second questionnaire and to summarise items based 
on the investigation.  
In Round 2, each Delphi panel member received the second questionnaire with 
summarised items. They were asked to revise their ratings or specify the reason why 
he or she wanted to maintain the same rating. In this round, consensus begins 
forming and the actual outcomes can be presented among the participants’ responses 
(Jacobs, 1996), as shifts in rating items are allowed. Round 3 was the same process 
repeating previous rounds. Basically, consensus on a topic can be decided if there is 
a two-thirds majority (Behrens et al., 2006) to 83% agreement (Armon et al., 2001). 
The whole process is presented in Fig. 3.5 below in detail: 
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                                Figure 3.5: Process of Three- Round Delphi Study 
 
The Delphi survey instrument for this study was created by the Key Survey online 
system in the first round. The main survey printouts are presented in Appendices. 
The first round questionnaire began with a general instruction and several themed 
sections including rating factors and open-ended questions. All the sections were 
summarised from pre-Delphi interviews in the following categories: governments’ 
performance, organisational structure, decision-making, organisational culture, 
leadership, communication, project management issues, and GRLW promotion.  
3.3.3.4 Delphi Data Analysis 
In the Delphi process, qualitative and quantitative analysis can be both involved. In 
this study, the open-ended questions used in the first round to solicit panel members’ 
opinions were analysed in a qualitative way, while the quantitative data was 
calculated using descriptive statistics, as explained in detail below. 
Qualitative data was analysed by conventional content analysis discussed in Section 
3.3.2.4. One of the prominent characteristics of a Delphi study is being able to use 
statistical analysis which ensuresthe opinions generated by each panel member are 
well presented and reduces the potential of group pressure for conformity (Dalkey, 
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1972), because statistical analysis allows for an objective and impartial analysis. The 
major statistics used in the Delphi questionnaire are measures of central tendency 
(mean, median and mode) and level of dispersion (standard deviation and inter-
quartile range) (Hasson et al., 2000).  
The mean value is the arithmetic average of a set of values which points to the 
central location of the data; the median is described as the numerical value separating 
the higher half of a sample from the lower half; and the mode is the value that occurs 
most frequently in a dataset (median, 2012). Based on Likert-type scales, the use of 
the median value is strongly favoured (Hill & Fowles, 1975). The median can 
inherently reflect the resultant convergence of opinion given that the anticipated 
consensus of opinion and the skewed expectation of responses are compiled (Jacobs, 
1996).  
Although the uses of median and mode are favoured generally, the mean is also 
workable in some cases (Murray & Jarman, 1987). In this study, mean and median 
were chosen to present the rating factors to the panel members. Standard deviation 
and Interquatile Range (IQR) were also computed as they are closely linked with 
mean and median to demonstrate the trend towards group consensus. Standard 
deviation measures the spread of a dataset. The larger the standard deviation is, the 
more spread the various data is. The IQR is made robust through comparing the 
difference between the upper and the lower quartiles. 25% of the measurements are 
less than the lower quartile and 75% of the measurements are less than upper 
quartile. Upper quartile minus lower quartile equals the inter-quartile range, with 
smaller values indicating higher degrees of consensus. According to Linstone and 
Turoff (2002), an IQR of 1.00 or less can be considered to reach a good consensus on 
a seven-point Likert scale. An IQR≤1 means that more than 50% of all opinions falls 
within one point on the scale. In order to achieve a statistically rigorous consensus, 
this research also looked at the degree of consensus. Accordingly, Kendall’s 
coefficient of concordance (W) was applied to measure the agreement in the ratings. 
A strong consensus exists for W >=0.7; moderate consensus for W=0.5; and weak 
consensus for W<0.3 (Schmidt, 1997). For the purpose of interpreting the data fully, 
other statistical methods including Spearman’s Rank Order Correlation test and the 
Mann-Whitney U test were used, as discussed in Chapter 5 (section 5.6.3) in detail. 
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3.4 FRAMEWORK DEVELOPMENT 
The final outcome of this research was expected to be the design and development 
ofa decision support framework with a strategic action list for sustainability 
practitioners’ assistance. The initial step involved a very extensive literature to 
identify issues with regard to two main themes: organisational environment and 
project management. The subsequent interviews discussed these issues with 
experienced sustainability practitioners from a substantial sample of Australian 
universities. This course of action refined and verified the organisational issues 
identified from the literature review and further extended the issues into detailed 
explanations such as influencing factors and suggestions for optimising the 
organisational environment. Meanwhile, the researcher also looked at the operational 
level through inspecting the project management system in universities. The 
information gained under these two main categories were combined together to 
present a general synthesis for the development of a preliminary framework. As this 
research aimed to solve the problem of low levels of GRLW application on campus, 
specific topics about GRLW were also discussed with interviewees to identify 
obstacles and solutions, which were also included in the preliminary framework.  
 
In the next stage, a Delphi study was conducted to rate the significance of items 
inherited from previous interviews for the purpose of filtering strategic actions which 
were finally compiled into the final framework. The consistent literature also 
contributed more factors or indicators to enrich the information based on the topics 
prompted by some interviewees. Through three rounds of Delphi questionnaires, 
panel experts helped to filter all the information to come up with a series of the most 
important strategic actions to instruct sustainability practitioners. Figure 3.6 
summarises the development of the framework.  
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Figure 3.6: The Framework Development Process 
3.5 RELIABILITY AND VALIDITY 
Golden-Biddle and Locke (2007) described validity in terms of three factors: 
authenticity, plausibility and criticality: “Authenticity convinces readers that the 
researcher was indeed part of the culture by using features such as vignettes and in 
vivo codes. Plausibility allows readers to accept the findings by having them “make 
sense” to them. Finally, criticality further convinces readers by causing them to re-
examine their own assumptions that they had about the research topic, and provides 
significant opportunity to validate the researcher’s understanding of observations and 
implications.” Creswell (2005) outlined a few strategies for validating data and 
constructs: (1) triangulation using different data sources; (2) member checking to 
determine the accuracy of findings; (3) use of a rich thick description to convey 
findings; (4) clarifying  the researcher’s bias through self-reflection; (5) presenting 
discrepancies that run counter to themes; (6) spending  significant time in the field; 
(7) peer debriefing to enhance accuracy; and (8) using an external auditor to review 
the project. Identifying the most appropriate respondents is also essential for 
obtaining data to guarantee the validity of research. 
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 Triangulation 
Triangulation is the use of two or more research methods to investigate the same 
thing (Fellow & Liu, 2008). Like Esterberg (2002) stated, “if you have access to 
interview data, observational data, and historical documents, your analysis is likely 
to be much sounder than if you rely on only one source of evidence”. The analysis of 
various data is likely to be much sounder than relying on only one source of evidence 
(Esterberg, 2002). Jick (1983) noted that “the effectiveness of triangulation rests on 
the premise that the weaknesses of each single method will be compensated by the 
counter-balancing strengths of another”. This multi-methods approach, is intended to 
“include any and all data that will help shed light on important evaluation questions” 
(Patton, 2002). Triangulation was achieved in this study through combination of 
semi-structured interviews and Delphi study. 
 Auditor review 
Writing memos is another alternative for the researcher to record the theoretical 
process to guarantee the accuracy. Memos include “written records of analysis” of 
various types and forms (Strauss & Corbin, 1998). Memos can assist the researcher 
with linking the concepts as they are developed (Miles & Huberman, 1994).The 
directed content analysis has some inherent limitations in that research data can be 
biased to challenge the neutral paradigm, because some participants “may get cues to 
answer in a certain way or agree with the questions to please researchers” when 
answering the probing questions (Hsieh & Shannon, 2005). Referring to existing 
theory to identify initial codes may also blind researchers to contextual aspects of the 
phenomenon (Hsieh & Shannon, 2005). As a result, it is recommended to have an 
auditor review, audit trail and audit process to examine the accuracy of 
predetermined categories for neutral and unbiased results. In the interview process, 
the themes were sent electronically to all participants to allow them to view. 
Feedback from peer interviews could assist the researcher to guarantee the accuracy 
of interpretation. Advice and recommendations were also welcomed to be provided 
to the researcher at any point during the research process to further create a 
dimension of continual improvement to the process and product. Additionally, the 
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Delphi process by its nature was filled with member checks because all participants 
could provide comments in any category (Linstone & Turoff, 2002). 
3.6 ETHICAL CONSIDERATIONS 
Research ethics principles include confidentiality, coercion, consent, care and 
communication. This study ensured that the confidentiality of respondents would be 
protected. Cozby (2004) explained that ethical concerns “are paramount when 
planning, conducting, and evaluating research”. Specifically, in this study, the 
confidentiality issues were discussed the moment when contacting potential 
respondents. The invitation letter and consent form were provided to the participants, 
which explained the research objectives and provided an understanding of the study 
process. In addition, all the participants were anonymous and all the information was 
stored in a personal computer which was only accessible to the researcher for data 
analysis. At the completion of the whole research, the information will be destroyed.  
3.7 CHAPTER SUMMARY 
This chapter addressed the research methodology and data collection methods as well 
as data analysis. Two data collection instruments were used, namely, semi-structured 
interviews and a Delphi study. The justification for each method was provided in 
detail. The criteria for sample selection were described. The data collection process 
and result analysis were also stated. Through the triangulated date collection, it was 
expected that rich and robust data would provide a strong basis for reliable research 
results. The data and results are presented in the next two chapters.  
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Chapter 4: INTERVIEW 
4.1 INTRODUCTION 
The interviews were conducted with the aim to: (1) understand general perceptions 
about sustainability in universities; (2) identify motivations to deliver sustainability 
in universities; (3) investigate Australian universities’ organisational environments 
by examining organisational components; and (4) understand the common project 
management process in universities. The information extracted from the interviews 
paved the way for the subsequent Delphi study. This chapter describes the detailed 
process of the interviews, including the interviewees’ profiles and the course of 
conducting the interviews, and presents the derived data and the data analysis. 
Finally, the interview results are summarised.  
4.2 PROFILE OF INTERVIEWEES 
In order to obtain a good representation of total 39 Australian universities with 
regard to their different progress in pursuing sustainability, the target universities are 
composed of two groups based on the criteria of whether they are on the signatory 
list of Talloires Declaration or not. The reason why the researcher chose this filtering 
is that a large amount of existing literature has proven signing national or 
international declaration is a very significant indictor for universities showing 
commitment to sustainability, and Talloires Declaration is globally renowned, 
frequently mentioned and widely recognized. Thus, 25 out of 39 universities are 
finally identified after obtaining the organisations’ consent, including 15 universities 
which have signed Talloires Declaration and 10 counterparts which haven’t done yet. 
These 25 universities were approached to identify suitable interviewees in the next 
step. In the first place, sustainability managers and environmental managers are 
highly recommended by their own universities as they most directly deal with 
sustainability issues on a daily job. Given that this research also intends to examine 
sustainable construction project such as GRLW, facility department is also involved 
due to their important role in various activities of facilities implementation and 
maintenance. In the meanwhile, senior management staff’ opinions on decision 
making help to reveal the truth happening at top level, which gives the imperative for 
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engaging top managers such Vice Chancellor, Deputy Vice Chancellor or head of 
school.  
All the discussion above provides a solid and robust foundation of interviewee 
selection for purposeful sampling. Finally, according to the last selection criteria of 
owning sufficient knowledge and working experience about deliver sustainability 
projects,  a total of 66 potential interviewees were approached along with “snowball 
sampling” as well. 25 of them agreed to participate, resulting in a participation rate 
of 36.4%.  
                               Table 4:1: Demographic Profiles of Interviewees 
 
No.   Gender  State  Position  Profession  Interview 
Type 
N1  Male  ACT  Environmental 
manager
Environmental 
programs
Telephone 
interview 
N2  Male  ACT  Senior project 
coordinator
Facilities 
management
Telephone 
interview 
N3  Female  NSW  Sustainability 
coordinator
Sustainability 
programs
Telephone 
interview 
N4  Male  NSW  Environmental 
manager
Environmental 
programs
Telephone 
interview 
N5  Female  NSW  Sustainability director  Sustainability 
programs
Telephone 
interview 
N6  Male  NSW  Construction manager  Facilities 
management
Telephone 
interview 
N7  Female   NSW  Sustainability 
manager
Sustainability 
programs
Telephone 
interview 
N8  Female  WA  Environment and 
sustainable 
development officer
Environmental 
programs 
Telephone 
interview 
N9  Male  NSW  Head of School  Senior 
management
Telephone 
interview 
N10  Male  QLD  Sustainability 
Manager
Sustainability 
programs
Face to face 
interview 
N11  Female  QLD  Sustainability officer  Sustainability 
programs
Telephone 
interview 
N12  Female  QLD  Sustainability 
manager
Sustainability 
programs
Telephone 
interview 
N13  Female  VIC  Environmental 
program manager
Environmental 
programs
Telephone 
interview 
N14  Male  VIC  Project manager  Facilities 
management
Telephone 
interview 
N15  Male   VIC  Project manager  Facilities 
management
Telephone 
interview 
N16  Female  NSW Environmental Environmental Telephone 
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No.   Gender State  Position  Profession  Interview 
Type 
manager programs interview
N17  Male  Tasmania  Sustainability 
manager
Sustainability 
programs
Telephone 
interview
N18  Male  QLD  Environmental 
manager
Environmental 
programs
Face to face 
interview
N19  Male   NSW  Director of School  Senior 
management 
Telephone 
interview
N20  Male  VIC  Deputy Vice 
Chancellor
Senior 
management 
Telephone 
interview
N21  Male  WA  Sustainability director  Sustainability 
programs
Telephone 
interview
N22  Female  NSW  Environmental 
manager
Environmental 
programs
Telephone 
interview
N23  Female  VIC  Environmental officer  Environmental 
programs
Telephone 
interview
N24  Male  QLD  Environmental 
manager
Environmental 
programs
Telephone 
interview
N25  Female  VIC  Sustainability 
manager
Sustainability 
programs
Telephone 
interview
 
 
 
Figure 4.1:Geographical Locations of Interviewees 
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2
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Figure 4.2: Number of sampled universities according to status as signatory to Talloires 
Declaration 
 
 
 
Figure 4.3: The Breakdown of Interviewees’ Professions 
 
Interviewees come from Australian universities across most states so that their 
opinions can represent Australian context. All the interviewees occupy key positions 
in which they deal with environmental programs, sustainable development and 
project management in universities; thus, their responses can be assumed to be 
credible and reliable.  
4.3 INTERVIEW PROCESS 
As discussed previously, purposeful sampling and snowball sampling techniques 
were used to approach the potential interviewees. In the beginning, the researcher 
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selected participants based on their positions (e.g. sustainability coordinator, 
environmental manager), professional background and relevant experience from 39 
sampled Australian universities. Each interviewee was contacted through email or on 
the phone and was given: (1) a cover letter, (2) information consent document for a 
QUT research project, (3) confidentiality agreement, and (4) interview question 
sheet, electronically. In the end, 25 practitioners with adequate knowledge and 
practical experience of sustainability in higher education were interviewed from 
March to April in 2011.  
Due to restrictions of locality and budget, all the interviews were carried out over the 
phone and recorded for analysis. Out of consideration for privacy and ethical 
protection, all interviews were treated anonymously when transcribed.  
4.4 INTERVIEW FORMAT 
As shown in the summary in Table 4.2, there were four main theme questions: (1) 
What are the current perceptions (e.g. attitudes, awareness and motivations) towards 
sustainability held by universities? (2) How is the general organisational 
environment in Australian universities? (3) How is the current project management 
system in Australian universities? (4) What are the main barriers to GRLW 
application and relevant strategies specifically? The main theme questions were 
further clarified by sub-questions which prompted and led the discussion.  
                                                         Table 4:2 Interview Questions 
 
Category  Questions 
General understanding about 
sustainability in higher 
education 
 Do you think achieving sustainability is important to 
your university? Why? 
 Through pursuing sustainability, what benefits do 
you believe can be brought to Australian 
universities? 
Current situation of applying 
green technology on campus, 
particularly Green Roof and 
Living Wall 
 Has your university been involved recently with any 
projects delivering green technologies to promote 
sustainability on campus?  
 Does your university plan to implement Green Roof 
or Living Wall in the future? 
Universities’ unique 
characteristics 
 What are the unique characteristics of universities 
compared to other organisations? 
Organisational structure  Please briefly describe the organisational structure 
of your university (highlighting where your 
section/department fits into this structure).  Does 
organisational structure impact on sustainable 
project delivery and how?  
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Category  Questions 
 With regard to sustainable programs, how effective 
do you think your current organisational structure is 
to support such programs in your university? And 
what improvement do you expect?  
Decision making  Which type of decision-making style is applied by 
your university’s management now, centralized, 
decentralized, flexible or participative?  
 How does the current decision-making style impact 
on the successful implementation of green 
technologies in your university? 
Leadership  Do you think the leadership in your university is 
significant to sustainability? 
 How supportive do you think the leadership in your 
university is in promoting sustainability? What 
impact can leadership have on a sustainable project 
delivery? 
Communication  Do you think the communication and information is 
significant to support a sustainable project delivery 
and why?  
 Do you think the communication among different 
departments of your university or information 
exchange between each of them is smooth and 
efficient when delivering a project and why?  
 What suggestions can you offer to improve the 
communication? 
Organisational culture  In your university’s current organisational culture, 
which aspects of culture do you believe relate 
specifically to sustainability in general (for example, 
university’s slogan, commitment, or value etc.)?  
 What different aspects of organisational culture can 
impact positively/negatively on the successful 
implementation of green technologies?  
Stakeholders’ participation  Do you think stakeholders’ participation is important 
to a sustainable project delivery in universities and 
why?  
 What strategies does your university use to enhance 
the stakeholders’ participation in green project 
delivery? 
Organisational resistance to 
innovations 
 What other factors do you believe contribute to 
organisational resistance to change or innovations 
such as Green Roof or Living Wall application? 
What suggestions can you offer to overcome the 
organisational resistance? 
Project procurement  In order to deliver a sustainable project on campus 
such as Green Roof or Living Wall, who play the 
most critical role in project delivery? 
 Could you please describe the process of a project 
implementation in you university in general to 
reveal the project delivery method? 
 How important is the project delivery method is to 
the sustainability implementation? 
Barriers to GRLW application  Specifically, what are the main barriers to 
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Category  Questions 
and responsive strategies implementing Green Roof and Living Wall from 
your point of view?What suggestions do you offer to 
overcome the barriers? 
 
4.5 INTERVIEW RESULTS AND DISCUSSION 
The data analysis and results are presented based on the main categories listed above. 
The full transcription of interviewees’ responses can be seen in appendixes for 
reference. Key words from each theme and example statements are grouped to 
present in tables. Apart from these extracts which demonstrate the overall findings 
from interviews, the detailed discussion is performed as well.  
4.5.1 Perceptions of Sustainability in Universities 
This section outlines the basic understanding of the significance of sustainability to 
universities and how universities interpret sustainability in their own way. The 
drivers for universities to pursue sustainability are also explained by interviewees 
through demonstrating multiple benefits brought about by delivering sustainability. 
               Table 4:3 Extracts in Relation to Sustainability’ Importance to Universities 
 
Interviewees’ Responses Frequency of Key 
Words 
Positive Key Words: 
Absolutely, incredibly, definitely important; very significant; 
critical 
Examples of statements: 
100% 
 Sustainability is critical to our university and all     
universities. 
 I think it is really significant to universities. 
 Sustainability is definitely important to universities. 
 Absolutely, I think sustainability is important. 
 Pursuing sustainability is very important to 
universities. 
 
 
Awareness about sustainability is very high among Australian universities. All the 
participants expressed an understanding of universities’ social role and strong 
willingness to pursue sustainability. Universities have always been institutions to 
promote change, potentially in the sense of leading the way in creating models and 
educating people. They reflect the values of the broader civic society and need to be 
at the forefront of testing and advocating for any aspects which contribute to better 
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societies. According to the participants, not only do the universities realise their 
obligations, they also recognise they are “problem makers” – consuming huge 
amounts of energy and leaving an environmental footprint. On behalf of universities, 
interviewees used many examples to express universities’ commitment to 
sustainability, such as setting up a sustainability office, establishing strategic 
programs and signing declarations. They hold the nearly universal perspectives about 
the importance of implementing sustainability on campus. 
The emergence and acceptance of sustainability is interpreted by universities 
differently. However, environmental sustainability is the topic of most concern, and 
the most highly emphasised areas are energy efficiency in terms of environmental 
sustainability. Reform of the curriculum and sustainability research also caught 
attention. 
There was consensus among the interviewees that although there is still much that 
needs to be done in order to achieve sustainability, progress has been made to an 
extent during the past five years. For example, many universities have created 
relevant positions such as “sustainability officer” or “environmental officer” for the 
first time to specifically deal with sustainability issues in the past five years. The 
following table presents interview extracts on the topic of the benefits of 
sustainability.  
Table 4:4: Extracts in Relation to Benefits of Pursuing Sustainability 
 
Interviewees’ Responses Frequency of 
Key Words 
Positive key words:  
Many benefits, cost saving, environmental impact minimisation, 
living laboratory, marketing potential, reputation 
Example statements: 
 I think minimising the university’s environmental footprint 
is a big part.  
 I think we must have sustainability as a marketing 
potential. 
 Cost saving is one benefit. 
 By being green, we can set our examples to the society. 
 Sustainability can certainly improve universities’ 
reputation and increase competition advantage. 
100% 
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The findings of interviews mirror the academic literature. The top threebenefits to 
stimulate sustainability initiatives are cost saving, demonstration model, and 
marketing opportunities. Other impetuses such as minimising the environmental 
footprint, improving reputation and gaining competition, bringing more research 
opportunities were also emphasised frequently in the interviews. Tangible or 
intangible benefits trigger motivations for universities to deliver sustainability, and 
positively impact on universities’ attitudes and awareness which contribute to the 
universities’ willingness to invest in sustainable programs. Their circular relationship 
is shown in Figure 4.4. 
The interviews show that, although most universities recognise the substantial 
benefits of pursuing sustainability, there is still a gap of successful cases for 
universities to study and to understand benefits in depth. In order to achieve a wider 
diffusion, the measurable effect of the project performance which shows reducing 
cost, increasing efficiency or enhancing reputation should be demonstrated more 
clearly.  
 
 
 
 
 
 
Figure 4.4: The Relationship between Benefits, Awareness and Practices 
 
It was also revealed in the interviews that there is a reciprocal relationship between 
benefits. For example, the cost saving is partly related to the reduction of energy 
consumption. Universities’ operations are often expensive because of energy 
consumption, so there is cost saving associated with energy efficiency. Another 
example to support this viewpoint is that gaining reputation is considered to be 
important to marketing promotion. Nowadays, more and more young people look for 
evidence of leadership, so a university with a reputation for “being active in 
sustainability pursuit” can attract more potential students or high calibre researchers. 
Attitude 
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All these drivers are combined to be a comprehensive and inseparable trigger for a 
university to implement sustainability, which should be taken advantage of as a 
package to fuel sustainability initiatives.  
Key Findings: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Universities have awareness about sustainability for the following reasons: 
1. Ethical  
 Universities’ duty/ commitment/social responsibility/obligation/value/goal 
 Should take the leadership role 
 Teaching institution to educate young students and prepare future leaders 
 Demonstrate practices when we preach/talk and walk 
 Promote teaching & research development 
2. Environmental 
 Reduce footprints/have less impact on environment 
3. Economic benefits 
 Reduce energy consumption and operational cost 
4. Social  
 Win social reputation 
 Global membership 
 Raise a level of awareness among general generation/prepare future leaders 
 Great impact on the community/green region 
 Respond to staffs & students’ remands 
 Staff & students’ wellbeing 
5. Market value 
 Business opportunity to attract potential students and researchers 
 Universities are driven by multiple benefits to chase after sustainability and these 
drivers are internally related. 
 Act as living laboratory for demonstration (e.g. latest technologies, new innovations) 
 Improve reputation and gain competition 
 Energy efficiency and cost saving 
 Environmental benefits (e.g. minimise environmental footprints) 
 Create marketing opportunities to attract students and high calibre researchers 
 Develop further partnership with industry 
 Bring health, productivity and recreational benefits 
 Increase employee’s loyalty to and certainty about the organisation 
 Brings extra research dollars 
 There is a circular relationship among universities’ awareness about sustainability, 
benefits of pursuing sustainability, and conducting sustainability practices. In order 
to boost sustainability practices, it is necessary to enhance the awareness about 
sustainability through  
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4.5.2 The Current Situation of Universities’ Going Green 
The interviewees also focused on the current state of universities pursuing 
sustainability, including how green they are in terms of applying green technologies 
on campus. In particular, the interviews aimed to investigate the degree to which 
GRLW technology is applied in Australian universities. 
Table 4:5 Extract in Relation to Green Technology Implementation 
 
Interviewees’ Responses Frequency of Key 
Words 
Positive key words:  
A number of initiatives, several implementation, some things 
Example statements: 
 We are looking at general efficiency appliances like 
updating air conditioning. 
 There have been a number of green technologies. 
 I think we did a range of green technologies like thermal 
underground for heating and cooling. 
Negative key words:  
Unfortunately, no,  
Example statements: 
 Generally no green technologies, no. 
 Frankly speaking, I don’t think we implemented many 
green technologies on campus. 
I think the answer is no, unfortunately. 
72% 
 
 
 
 
 
 
 
28% 
 
The interview results provide an overview of the greening process in Australian 
universities. This refers to the various sustainability initiatives carried out on their 
campuses. According to the results of the survey, Australian universities were not at 
ground zero with respect to the incorporation of green features on campus. 
Interviewees from 18 universities positively answered that they had taken actions on 
implementing green technologies. On the other hand, interviewees from another six 
universities admitted that they still had not embarked on using green technologies 
though they realised the significance of green technologies to campus sustainability. 
It is worth mentioning that they agreed that the “eye-catching” feature of green 
technologies can enhance the function of “action learning” which in turn could 
promote environmental awareness.  
Among the 18 sampled universities which had taken initial steps to the greening of 
their campuses, they also listed a few technologies which were used most frequently 
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on their campuses, including energy efficiency, water treatment and recycling. The 
responses prove some findings in the literature that universities invariably focus on 
conventional technologies most of the time.  
Table 4:6: Extracts in Relation to Current situation of GRLW Implementation 
 
Interviewees’ Responses Frequency of Key 
Words 
Positive key words:  
Implemented, plan 
Example statements: 
 We have a Green Roof in our car park place. 
 We just built a new library which has a Green Roof. 
 We are documenting both Green Roof and Living Wall in 
two current projects. 
Negative key words: 
Not implemented yet, no intention, no plan 
Example statements: 
 We haven’t planed Green Roof at this stage. 
 There is no intention to use Green Roof and Living Wall. 
 We haven’t done any Green Roof projects yet. 
12% 
 
 
 
 
 
 
88% 
 
In terms of adopting GRLW, the percentage among universities was dramatically 
low. Three out of twenty-five investigated universities have implemented GRLW 
already. The remaining universities were still hesitant about GRLW application – 
either they don’t have any intentions to invest in GRLW at all or they have put 
GRLW in the planning but they are uncertain about the feasibility. Interviewee N4 
admitted that his university was more inclined to “picking low-hanging fruits” while 
creative sustainability initiatives were placed in the difficult basket.  
Key Findings: 
           
 
 
 
 
 
          
 Majority of Australian universities invest in green technologies on campus for 
sustainability objectives and the progress is not at ground zero. 
 The main areas focus on energy efficiency, water treatment and recycling – so 
called “low-hanging fruit to pick”. 
 A notably low percentage of Australian universities have implemented GRLW 
and most of Australian universities hesitate to implement GRLW. 
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4.5.3 Unique Characteristics of Universities 
Through obtaining the general ideas about universities’ unique characteristics, the 
interviews equipped the researcher with an initial impression of universities’ 
organisational qualities. The following table presents interview excerpts that explain 
the unique characteristics of universities.   
Table 4:7: Extracts in Relation to Unique Characteristics of Universities 
 
Key Words Example Statements 
Complex, large organisation, 
core missions, diverse, 
different funding resource, 
on-going population, non-
profit driven, wide variety of 
activities 
 
 
 In universities, teaching and research are always 
addressed as core missions as we are 
organisations who produce “intelligence”. 
 Universities are mainly under federal 
government’s financial resource and they are 
difficult to know what federal government wants 
and how the government wants it. 
 I guess university is a particularly complex 
organisation, ethnically diverse, huge range of 
interests, emphasis on the academic freedom, 
require different ways to think about and 
universities have the potential advantage to the 
range of research. 
 They are not for profit so there is not much 
pressure from shareholders, and this makes it 
difficult to sell sustainability projects. 
 
 
The interview results echo some findings from the literature review and provide 
some supplementary information. First of all, interviewee N8 explained that 
universities are large organisations with multiple departments and different cultures. 
Even though there are shared policies, regulations or values, different departments or 
groups interpret them differently. Universities are ethnically diverse and filled with a 
huge range of interests, which increases the difficulty of adapting sustainability 
implementation to people of different skills and focuses (N16, N19 and N22). 
As an educational institution, the core missions of teaching and research are in the 
priority position and were frequently emphasised by nine interviewees (N2, N5, N18, 
N20, N21, N22, N23, N24 and N25). Filled with high calibre people, universities are 
assumed to have staff with enthusiasm and willingness for innovations. The research 
ability and opportunities make universities an ideal experimental site for testing and 
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demonstrating new technologies. In addition, universities focus on teaching and 
research instead of purely making profits, which is assumed to be a good foundation 
for investing in non-profit activities as there is not the pressure from shareholders. 
However, in reality, universities often only spend money on teaching and research 
for the execution of core missions rather than sustainability initiatives. In addition, as 
interviewees N13 and N15 pointed out, universities are not profit-driven so that they 
are not under much pressure of shareholders for selling sustainable products. 
Universities have difficulties in marketing their sustainability services because they 
don’t produce concrete green products. 
The refreshing and ever-changing population (frequent staff turnover and ongoing 
student recruitment) in universities helps to initiate the generation of new ideas on 
campus, and their demand for change is useful for stimulating change to happen. 
However, it is noted that the academic freedom in universities means that a 
consensus is required to mandate any changes, which is not easy to achieve (N8 and 
N22). As a result, it is an effective strategy to take advantage of the impact of 
students and staff, for example, enhancing their awareness and knowledge about 
innovations, encouraging them to express their interests, and even further using their 
voices to push sustainability initiatives through scrutiny or scepticism. The social 
impact of students and staff on the spread of sustainability is also significant. 
Australian universities are well-known for their international focus. Graduates can 
dissimilate their knowledge and experience of sustainability all over the world. This 
idea was supported by interviewees N1, N2, N10, N14 and N21. In addition, N3 and 
N21 stated that students and staff can be assigned with sustainability tasks on 
campus, which would provide a great opportunity for responsibility sharing and 
“service learning”. 
Universities’ funding resources were commented upon by 24% of the interviewees 
(N4, N7, N8, N11, N12 and N13). Federal grants are the main funding resource. It is 
difficult for universities to adapt themselves to governments’ ever-changing 
directions and priority shifts for the purpose of obtaining funding, which makes 
universities lean towards using familiar proposals to apply for funding. Thus, 
interviewee N4 explained that universities depreciate recycled assets over longer 
periods. N6 and N14 also remarked that universities don’t divest themselves out of 
capital and have a perspective that considers the whole life-cycle. Universities’ long 
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term existence and operations offer a potential for investing in sustainability 
initiatives over a long life cycle. 
Interviewee N9 compliments the good networking between Australian universities to 
share ideas and experiences of sustainability practices. With the help of an effective 
platform such as the Australian Campus towards Sustainability group, universities 
can connect with each other for the exchange of experience and cooperation.       
Key Findings:  
 
 
 
 
 
 
 
 
  
 Universities have unique characteristics compared to business corporations in terms of:
 Ways of obtaining funding 
 Difficulties in adapting to governments’ direction and priority 
 Refreshing and ever-changing population to bring new ideas and stimulate changes 
 Non-profit driven and core missions are teaching and research 
 Disability to advertise what “green products” universities produce 
 Diverse ethics, different interests, multiple cultures, as well as different work skills  
and focuses 
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4.5.4 Inspection about Organisational Environment 
As discussed above, an organisational environment accommodates various activities 
in terms of sustainability initiatives. The discussion of organisational issues such as 
organisational structure, decision-making, organisational culture and so on. They 
were premised and identified on the grounding of existing organisational theory. 
4.5.4.1 Organisational Structure 
The structural pattern in Australian universities can be investigated through 
interviewees’ descriptions of their own universities’ organisational structure. The 
following table presents the interviewees’ various comments regarding 
organisational structure.  
Table 4:8: Extracts in Relation to Description about Organisational Structure 
 
Interviewees’ Responses Frequency of Key 
Words 
Key words:  
Vertical, hierarchical  
Mixed 
Horizontal 
Example statements: 
 It’s typical university structure, vertical with hierarchy. 
 I think it all the universities probably have the same, very 
vertical, top down organisational structure. 
 I would say it’s relatively mix of vertical and horizontal. 
 I think it is more horizontal than vertical. 
 
60% 
32% 
8% 
 
 
 
 
 
 
The organisational structures in universities can be considered to be similar all over 
the world according to six interviewees (N1, N4, N8, N14, N15 and N19). Most 
interviewees (76%) indicated that the most prevailing organisational structure in 
Australian universities has remained vertical through history but is also mixed with 
horizontal specialisation. Many interviewees emphasised the organisational 
structure’s vertical element as a main trend. Among all the interviewees, only 
interviewees N16 and N17 considered their universities’ structures to be more 
horizontal than vertical. A vertical specification highlights the hierarchy and the 
control of top-level management, while a horizontal specification emphasises the 
wider distribution of responsibility. The positions of sustainability manager or 
environmental manager are mostly related to the facility management area according 
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to the interviewees. However, interviewee N25 mentioned that in his university the 
sustainability office sits outside of facility management and he believes this is more 
beneficial. Another interviewee (N19) similarly reflected this idea by giving credit to 
the position of sustainability officer which is directly under the portfolio of the Vice 
Chancellor. The next table presents the interviewees’ comments on existing 
organisational structure in relation to sustainability delivery and improvement.  
Table 4:9: Extracts in Relation to Comments on Current Organisational Structure 
 
Key Words Example Statements 
Vertical, horizontal, 
transitional, 
effective, 
difficulty, structure 
change 
 If you have top level people in a vertical structure that are 
very supportive of an activity and you are lucky enough to 
have lots of individuals on the lower levels, you can 
actually achieve a lot.  
 Through the vertical structure, the direction on the top 
governance level is translated down the vertical structure to 
make sure project manager implement that. 
 Sometimes the vertical structure can slow down process. It 
can be daunting the process and procedures. 
 The vertical structure is difficult to get decision up the line 
because it is very hierarchical. 
 University is a large organisation and crunchy. I believe in 
more horizontal structure it can work better. 
 I assume a different organisational system would have a 
different outcome 
 
The majority of interviewees commented that current organisational structure has 
deficiencies and awaits much improvement. The interviewees suggested that the key 
to sustainability implementation with regard to organisational structure is to balance 
the constitution of these vertical and horizontal elements. Most interviewees (except 
N17) supported the vertical structure rather than the horizontal structure in terms of 
making sustainability initiatives happen because sustainability is sometimes 
considered as a “luxury” and the better control in vertical structure can help push 
through sustainability initiatives.  
According to the interviewees, the development of the role of sustainability officers 
is in different stages in each university. For example, interviewee N9 pointed out that 
compared to other advanced universities, the role of sustainability manager was 
created in 2009 and not placed at level as high as its counterparts, and doesn’t have 
adequate resources. Where sustainability sits in the organisational structure has 
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something to do with the effectiveness of implementing sustainability according to 
interviewee N13, while interviewee N19 positively gives credit to the structure 
whereby sustainability managers directly report to the Vice Chancellor. Similarly, 
interviewee N6 suggested that the role of sustainability officer should sit closer to the 
executive.  
Obtaining support from the top level and participation at the lower levels was 
identified by the interviewees as an effective way to deliver sustainability projects. 
Interviewees N2, N15, N24 and N25 indicated that there is a close relationship 
between leadership and organisational structure as the direction on the top 
management level is translated down to project management level through a vertical 
structure. Interviewees N2, N4, N9, N10 proposed the idea of distributing 
responsibility for sustainability across universities, such as spreading the 
sustainability role across numerous different areas and trying to link across those 
formal structures. Hence, it would be important to develop a coordinated network to 
bring more people with interests and skills together to work towards sustainability.  
Interviewees N7 and N12 stated that the current reporting process is cumbersome 
and will delay the process of translating good ideas into practice. The interview 
results also reveal that the cumbersome process of reporting and slow executive 
process would frustrate the people who have initiated a new idea or innovative 
solution. The implementation of initiatives is often delayed as well. The 
disconnection between academic staff and general staff was mentioned by 
interviewees N1 and N22. Better linkage between academic operations and 
administration of campus facilities can enhance the opportunities for sustainability 
program delivery, according to interviewee N1.  
Under-resourcing (including financial and human resources) is another concern, 
according to interviewees N15, N16 and N22. There are not enough qualified 
professionals to deal with sustainability issues. All the sample universities have 
created the role of sustainability officer, environmental manager or similar. However, 
interviewees still saw the urgent need for establishing a comprehensive skill base 
with more experts. Interviewee N22 expressed the expectation that universities can 
enlarge the sustainability team through involving different groups of people across 
the university.  
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Some participants (including interviewee N18) believed that the large size and 
complex governance of universities are hurdles to implement green innovations 
successfully. The frequent turnover of staff and ever-changing cohort of students 
present a challenge as this constant change in population makes it difficult to identify 
and set real targets. Sustainability hasn’t been integrated with the core activities of 
senior management in universities (N5). The consistently changing management 
process requires people to adjust themselves to new processes, according to 
interviewee N18. Interviewee 15 stated that in, order to successfully implement 
sustainability, policy should be rapidly turned into action plans and the plans must be 
effectively supported by financial and human resources within an effective 
organisational structure.  
Interviewees also gave credit to sustainability officers and other similar positions 
which deal with sustainability task, and emphasised their importance. Interviewee 
N23 thinks the effectiveness of organisational structure is closely related to 
communication so that a better communication strategy is recommended. 
Key Findings: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 In general, the dominant organisational structure in Australian universities is 
vertical, but mixed with horizontal specification. 
 The existing model of organisational structure is reasonably effective, but it is in the 
transitional stage and needs to improve. 
 Problems with current organisational structure include: 
 Large size  
 Frequent turnover 
 Many layers between governance authorities and operational staff 
 The solo between academics and general staff 
 Slow and cumbersome reporting and executive process 
 The split between organisational structure and finance 
 Lack of human resource 
 Consistently changing management process 
 Difficult for sustainability managers or officer to have direct sayings in upper level 
 Sustainability is not included with staff’s daily job description 
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 Expected improvement in organisational structure: 
 Enhance the matrix of organisational structure 
 Locate sustainability office in an appropriate position of organisational structure 
 Engage executive level with coal face to enforce policies and procedures 
 Improve the procurement process and decision making process 
 Create a structure linked with budgetary process for sustainability 
 Improve the cooperation between facilities management with academic activities 
 Enhance executive’s support 
 Increase additional resourcing to establish and link up different groups of people 
working on sustainability across the university 
 Set up sustainability steering committee at higher level to bring senior managers 
together 
 Empower different sections and people to take responsibility and ownership more 
evenly across broader areas 
 Seek communication strategy to provide information  
 Attach a clearly defined, understood and agreed level of authority and governance 
to sustainability programs 
 Make the structure more mandatory and easier for all divisions and faculties to be 
involved with the sustainability push 
 Obtain ideas from outside of sustainability office 
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4.5.4.2 Decision Making Style 
Interviewees were asked to describe the decision-making types in their universities. 
Discussion in the interviews allowed the advantages and disadvantages of the two 
main decision-making styles to be compared. The following table presents relevant 
extracts from the interviewees regarding the types of decision-making styles in 
universities.  
Table 4:10 Extracts in Relation to Decision Making Styles 
 
Interviewees’ Responses Frequency of Key 
Words 
Key words:  
Centralized decision making 
Decentralized decision making 
Example statements: 
 It is completely centralized. 
 Much of the decision making would probably be 
centralized, particularly on the big issues.  
 It is mostly decentralized, quite widely which is 
challenging. 
 
80% 
20% 
 
 
 
 
 
 
 
According to most interviewees (20 out of 25 interviewees), centralised decision-
making is the dominant style in universities, which reflects the hierarchical structure. 
The extent of the centralisation varies in different universities. For example, 
interviewee N14 thought it was completely centralised while interviewee N18 didn’t 
think it was highly centralised. Some interviewees (N8, N16, N23 and N24) 
described their universities’ decision-making model as decentralised. However, 
interviewee N23 also identified the trend of moving from decentralised towards 
centralised decision-making. Participation with centralised decision-making was 
mentioned by the interviewees a few times, creating the scenario of making 
breakthroughs despite the currently limited consultation. 
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                      Table 4:11: Extracts in Relation to Comments on Decision Making Styles 
 
Key Words Example statements 
 
Decision making style, 
critical, centralised, 
decentralised, transition, 
advantage, disadvantage 
 I understand the need for centralised decision making 
so that things can be moved forward quickly and 
somebody can implement their vision. 
 Because it’s centralised and if the people making those 
decisions have no understanding of what sustainability 
is, they are making decisions that are unsustainable. 
So there is no opportunity to implement sustainable 
practices at this university if decision makers in our 
centralised system don’t understand sustainability. 
 I think you have to give people their own power to 
make decisions in their own ways because of the 
ownership. This is increasing the motivation and 
inspiration. 
 Decentralised making makes it quite difficult to track 
what people have done. 
 
The majority of the interviewees thought that centralised decision-making is more 
efficient and effective. Sustainability sometimes is treated as a “luxury”, which 
involves huge capital investment initially, and centralised decision-making can help 
to realise sustainability visions due to the stronger pushing power rather than 
decentralised decision-making. Decentralised decision-making is difficult for gaining 
cohesion, particularly in such a large organisation like a university (see interviewee 
N2’s statements). Interviewees N19 and N20 compared the centralised and 
decentralised decision-making from different ways but reached the common opinion 
that centralised decision-making is more effective. The drawback of centralised 
decision-making was also recognised to be the lack of widespread learning and 
understanding. Interviewees N18, N22 and N23 explained why decentralised 
decision-making is less effective in their view. Even N24 believed that giving 
individual ownership is beneficial for stimulating motivation and inspiration, but the 
direction still should be dictated to ensure the overall strategic development. In 
contrast to all other interviewees, N21 didn’t think decision-making style was 
important. In his opinion, what matters much more was the person who sits in the 
decision-making position. 
Universities’ large size was considered to be an impediment to both centralised and 
decentralised decision-making. N16 commented that decentralised decision-making 
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involves too many views so that it is difficult to achieve consensus in such a large 
organisation of wide scope. Although centralised decision-making is fairly effective, 
interviewee N10 stated that it is too time consuming due to the slow reporting 
process up the line and the large size of universities. In a similar way, interviewee N5 
attributed an organisation’s smaller size and direct reporting line to better decision-
making. He also suggested that it is important to all the people who work on 
sustainability in the communication chain. Interviewees revealed many problems 
which hinder effective decision-making for sustainability innovation deliverables. 
Students/staff and senior executives have different interests and priorities, which is 
demonstrated by interviewee N1’s exemplary case. Some interviewees suggested that 
there is a trend of moving towards centralised decision-making combined with 
experts and consultants’ participation in order to promote sustainability programs. 
Interviewee N3 pointed out there is failure to fully demonstrate sustainability at a 
certain level. Without the accurate cost-effectiveness analysis, people are much more 
likely to place other priorities over sustainability. This phenomenon is particularly 
outstanding in universities where teaching and research dominate universities’ core 
missions and the budget is tight, according to interviewee N4.  Different cultures and 
focuses in different departments result in barriers to the cohesion of a university, 
which further hinders decision-making for sustainability (N8). Interviewee N9 stated 
that the consistently emerging technologies for sustainability bombard decision-
makers with information and they need to decide which one can achieve better 
results within a limited period of time. However, insufficient human resources slow 
down the decision-makers’ information processing. This interviewee’s answer also 
reflects the internal connection between organisational structure and decision-making 
(that is, the under-resourcing problem was already recognised by interviewees when 
discussing organisational structure).  
The interviewees indicated that decision-makers’ knowledge and awareness about 
sustainability should be improved and they also need to own the ability to refine, 
elaborate and modify sustainability to meet the needs and objectives of universities. 
Central decision-makers’ support was emphasised implicitly by interviewees N17 
and N15. This idea was supported by other evidence. Interviewee 14 expressed a 
similar opinion that decision-makers’ awareness and knowledge about sustainability 
is important within the centralised decision-making model. According to interviewee 
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12, top management people should be equipped with correct information before 
making decisions through professional consultancy. In addition, senior 
management’s financial support was considered to be a critical factor for decision-
making by interviewee N15. According to interviewee N25, in a centralised decision-
making system, it can be more effective if the Vice Chancellor carries out 
environmental championship.  
Other factors that impact on effective decision-making for sustainability innovations 
in universities include: (1) financial modelling (influencing funding resources, 
budget allocation and cost estimates) (from N13); (2) levels of governance and span 
of authorities (decision-making process); (3) the extent of compatibility with the 
existing values and experiences (relevant to fears and resistance to risk); (5) cultural 
acceptance to new ideas and creative changes (N11); and (6) wide participation of 
staff in the early planning process (from N6).  
Key Findings: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Centralszed decision-making is the main stream style in Australian universities, 
which responds to the prevailing hierarchical structure. 
 Centralised decision-making seems to be more suitable for sustainability 
promotion compared to decentralised decision- making. 
 Participation with centralised decision- making is a good approach as it retains 
the strong power of centralised decision making with consultancy input. 
 Obstacles for decision making for sustainability innovations include: 
 Distinct interests among students/staff and senior executives 
 Large size and wide scope of universities 
 Funding resources and budget allocation 
 Dominant position of teaching and research in universities’ missions 
 Numerous levels of governance and wide span of authorities 
 The extent of compatibility to the existing values and experiences 
 Different cultures and different focuses 
 Cultural acceptance of new ideas and creative changes 
 Not fully aware of benefits at a certain level 
 Limited time and resource to process information about alternatives 
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 Suggestions to improve decision making for sustainability implementation: 
 Get top management’s championship (such as Vice Chancellor’s) 
 Define levels of governance and span of authorities 
 Conduct accurate cost-effectiveness analysis 
 Increase funding resources for sustainability initiatives 
 Improve decisionmakers’ awareness and knowledge about sustainability 
 Enhance decision makers’ ability to refine, elaborate and modify sustainability to 
meet the needs and objectives of universities 
 Emphasise senior management people’ impacting power 
 Reduce or eliminate differences in interests among students/staff and senior 
executives  
 Provide senior management people with professional consultancy 
 Activate human reaction during decision making process 
 Embed sustainability into teaching and research 
 Promote cultural acceptance to new ideas and creative changes 
 Direct reporting line between sustainability office and Vice Chancellor 
 Ensure people who work on sustainability all in the communication chain 
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4.5.4.3 Leadership 
The interviewees were invited to express their opinions about how important 
leadership is to sustainability implementation. In the interview process, a sensitive 
question about the supportiveness of leadership in their universities was raised. The 
following table presents relevant extracts from the interviews regarding the impact of 
leadership on sustainability implementation.  
Table 4:12: Extracts in Relation to Leadership’ Impact 
 
Interviewees’ Responses Frequency of 
Key Words 
Positive key words:  
Significant, incredible, critical, essential, important 
Example statements: 
 I think leadership is important to provide a top level 
endorsement of sustainability.  
 Leadership absolutely has a significant impact on sustainable 
projects. 
 Without a strong and passionate leadership which supports 
sustainability, it will be very difficult to get things  
done. 
Negative key words:  
Not directly attached, no impact 
Example statements: 
 The leadership in some way is not directly attached to the 
project delivery. The leaders are not literally involved.  
In my opinion, leadership is not really having a great impact on 
the project delivery. Because leaders don’t tend to go down the 
operational level. They are above the level at the strategic level, 
so I think leadership is not necessarily influencing a lot as 
leaders dissolves their responsibilities. 
 
92% 
 
 
 
 
 
 
 
8% 
 
 
Closely related to the prevailing centralised structure, leaders have a decisive say in 
sustainability direction. There was a very high tendency among interviewees to 
indicate that leadership has a great impact on sustainable project delivery because the 
success of sustainability implementation relies on the support from leaders, morally 
and financially. However, interviewee N21 stated that leaders don’t have much 
influence on the actual project delivery because leadership is above the operational 
level which mainly influences the strategic level, and interviewee N18 assumed that 
leaders are not directly attached to the project delivery. The next table presents the 
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interviewees’ comments on the degree of their university leaders’ supportiveness for 
sustainability. 
Table 4:13: Extracts in Relation to Comments on Current Leadership 
 
Interviewees’ Responses Frequency of Key 
Words 
Positive key words:  
Supportive 
Example statements: 
 I think the leadership is supportive. 
 I would say reasonably supportive. 
 I think they are fairly supportive at the moment. 
 Leaders are on the track of making sustainability become 
high priority. 
Negative key words:  
Not necessarily active, no commitment, disconnected,  
Example statements: 
 To the best of my knowledge, none of our Pro Vice 
Chancellors and senior managers have sustainability as part 
of their portfolio. 
 I think they would think they are supportive, but from 
their actions and from the way that university is developing, 
I would say there is no commitment to sustainability. 
 I don’t think they are supportive as they should be. 
 They look warm and supportive, but they are not 
necessarily actively supportive. 
At the moment our leaders are not doing so hard to promote 
sustainability. 
 
 
40% 
 
 
 
 
 
60% 
 
The interviewees called for stronger leadership and the championing of sustainability 
practice. As interviewee N6 concluded, leadership is in the early stage of being 
transformed to be totally supportive for embedding sustainability into the operations 
of the university. Some interviewees (N10, N11) positively commented that the 
leadership in their own universities was becoming more supportive than before, but 
they still pointed out that leaders need to do more to improve their performance; for 
example, there is not necessarily enough financial support from senior management 
(see statements by N5, N18 and N22). In contrast, in N8’s university, there was extra 
funding from top management to invest in sustainable solutions like water and 
electricity reduction. While 24% of the participants directly stated that the leadership 
is not as supportive as it appears; for example, interviewee N4 stated that 
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sustainability was not included in the portfolio of the Vice Chancellor and senior 
managers.  
According to interview N13, the leaders need to improve their knowledge and skills 
to influence followers’ visions about sustainability, as they don’t quite understand 
what benefits sustainability can bring to their universities. The gap between the 
executive group in the top and the operational team on the ground should be 
narrowed too. Enhancing the collaboration between leaders and professional 
consultants can also promote sustainability implementation.   
Key Findings: 
           
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
           
 
 
  
 Leadership plays a critical role in sustainability project in terms of providing all 
kinds of supports, with moral and financial support being the main ways. 
 The gap between executive group in the top and operational team on the ground 
negatively impacts on leadership’s effectiveness. 
 The current leadership is not as strong and supportive for sustainability as expected, 
with all the following deficiency: 
 Failure to include sustainability in the core activities of senior management 
 Lack of solid financial support 
 Lack of understanding of benefits brought by sustainability to universities 
 Lack of willingness and commitment 
 Lack of knowledge and skills 
 Many priorities competing for leaders’ interests and attention 
 Leaders are expected to: 
 Relate sustainability initiatives with students, staff and outcomes of universities 
 Increase leaders’ awareness, knowledge and ability about implementing 
sustainability 
 Embed sustainability with universities’ operations 
 Incorporate sustainability into core business of teaching and research 
 Encourage environmental champion at staff level 
 Provide financial support 
 Enhance leader’s interaction with experts on sustainability 
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4.5.4.4 Communication 
In regard to communication, the interviews considered three parts: (1) investigating 
the importance of communication to sustainability implementation and the current 
state of communication in universities, (2) identifying factors causing difficult 
communication, and (3) exploring strategic actions to improve communication. All 
the relevant statements from the interviewees are presented in the following tables.
      
                              Table 4:14: Extracts in Relation to Communication’s Importance 
Interviewees’ Responses Frequency of 
Key Words 
Positive key words:  
Significant, important, essential, critical, vital, secret of success 
Example statements: 
 I mean communication is one the most important things. 
 Without effective communication, we will end up with failure 
of sustainability projects. 
 Communication is absolutely vital to get people’s buy in for 
them to understand how sustainability is important in what they 
do and also too for them to understand that the work they put in. 
 Without communication, you don’t get engagement. 
 I think communication is extremely important, especially new 
people are still learning sustainability. 
100% 
 
 
All the interviewees agreed that communication is very important to sustainability 
implementation, as people need to be equipped with accurate information to 
comprehend and implement sustainability. According to interviewee N1, 
communication is related to consultancy which is necessary for setting up effective 
workshops or forums to help sustainability programs. Interviewee N3 further 
explained that good communication is necessary for removing the reluctance among 
infrastructure maintenance staff to adopt new technologies. Similarly, interviewee 
N7 believed that communication is important to project end-users for the sake of 
sustainability. Communication is also one of critical keys to successful project 
delivery, according to interviewees N5, N6 and N18. In order to engage different 
people at all levels, communication is a channel for providing relevant and accurate 
information to the right people (from N2, N6, N23 and N24’s comments) and to help 
them understand sustainability as it is still a broad and vague term to most people. 
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Communication has a connection with stakeholders’ participation, with 32% of the 
interviewees (N4, N10, N11, N13, N17, N20, N21 and N25) emphasising the 
importance of people’s buy-in to sustainability programs through informing people 
of what is happening on campus. However, interviewee N4 also mentioned that 
various groups of stakeholders have their own needs and interests which creates 
hurdles in information exchange. Interviewees N16 and N22 stated that universities 
are filled with literate students and staff who are always willing to understand 
relevant issues. It is vital to send important messages to them about why and how 
they can be involved with sustainability practices. N8 acknowledged the importance 
of communication to change individual behaviour, so people need to be informed and 
aware of current technologies and best practices. He also identified three key 
components of communication: a) obtain people’s agreement on problem 
recognition; b) provide right information; and c) form feedback loop.  
Table 4:15: Extracts in Relation to Current Situation of Communication 
 
Interviewees’ Responses Frequency of 
Key Words 
Negative key words:  
Problem, not smooth, disjointed, middle of the road, on-going 
challenge 
Example statements: 
 We don’t have a communication and information network well 
developed yet. 
 It hasn’t been as efficient as it could be.  
 I think there is not so much cooperation between departments. 
 Not really smooth. Because of the size of the university, I think 
the communication between various departments is difficult and 
some of our information exchange is limited by central groups 
who control the communication routes across the university. 
 I don’t think there is any communication. 
100% 
 
 
Nearly all the interviewees answered that the communication among different 
departments is not as efficient and smooth as it should be. The communication 
networks in universities are not yet well developed. Practising effective 
communication is an ongoing challenge for universities and they have been 
endeavouring to improve this for a long time.  
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As interviewee N1 explained, many universities have more than one campus located 
in different areas, which causes inconvenience to effective communication. 20% of 
the interviewees (N6, N10, N19, N22 and N23) stated that communication is always 
difficult across the university due to the large size and various departments. In the 
meantime, people are confronted with a huge amount of information to process in 
information era, and this leads to a large workload. N4 expressed the opinion of 
being bombarded with information and listed all aspects with regard to 
“sustainability information” in detail, such as a large number of sustainability 
alternatives, vast background information and small number of people who advocate 
for sustainability. The limited timeframe and tight budget make this situation worse 
(N5). In universities, if the differences in understanding between the operational side 
and academic side can be reduced or even eliminated, the communication efficiency 
can be improved significantly (N2). Frequent staff turnover and the ever-changing 
cohort of students affects the communication in the post-construction stage with 
regard to the efficiency of utilising sustainability features, as interviewee N3 
indicated. Like universities’ size, geographical locations, centralised system and 
department set-up, this is another factor illustrating how organisational structure and 
universities’ characteristics influence communication, just as N13, N14, N17 and 
N20 emphasised how the organisational structure influences communication in 
universities. N24 stressed the view that the organisational structure increases the 
barriers to smooth and efficient communication due to the hierarchy and complex 
layers of authorities.  
Interviewees N8 and N9 stated that the cooperation among different departments or 
academic groups is scarce. Different interpretations about sustainability and different 
operations of incorporating sustainability in different departments contribute to 
communication problems. N11 described the phenomenon that information is 
isolated in each department. This was supported by an example given by N12, 
whereby the facility management department fails to have adequate communication 
with the division which pays for a building project, so the end-users feel the end 
products are not what they originally wanted. Not only is the communication among 
different departments scarce, but it is also difficult for different departments to 
communicate. For example, the academic departments feel it is difficult to 
communicate with the finance department (from N14 and N19’s statements). The 
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same interviewee also mentioned that the lack of support for sustainability from top 
management restricts the communication about sustainability between departments. 
N20 attributed the poor communication among departments to the lack of formal 
structure. N21 also proposed the need to set up communication networks. The 
communication status in each department also varies (N23), and interviewee N16 
thought that some departments have better communication due to the frequency of 
multiple communication media. Interviewees N23 and N25 believed that people’s 
own personalities determine how willing they are to exchange opinions. The 
interviewees were asked to make suggestions for improving communication in 
universities, and their comments are presented in the following table.  
                Table 4:16: Extracts in Relation to Suggestions to Improve Communication 
 
Key Words Example Statements 
Formal, informal, 
multiple media, right 
information, 
communication plan, 
information update, 
feedback 
 I think providing a line of communication so not relying 
on an all staff reaching all people methodology. 
 The first and formost thing is always to establish 
personal contact and networks.  
 Broadly we are working on the communication through 
trying different communication methods.  
 We ensure that exchange the correct information and 
then keep it current. 
 I think it should be more open to give feedback but also 
receive feedback. 
 
In terms of strategies to improve communication, the strategies most frequently 
emphasised by interviewees was identification of the right audience, filtering of 
correct information and utilisation of various methods. It is very important to identify 
the most effective communication medium to different groups of people to relieve 
them from the problem of bombarded information (N1). The establishment of 
complete networks through formal and informal ways is important to keep people at 
the same level of receiving information (N2). Before delivering correct information 
to audiences, it is meaningful to carry out small-scale pilot tests to adapt information 
to the specific context (N3). N4 explained more detail about pilot experiments, 
including information avenues, clients’ engagement and technical focus.  
An open line of communication plan was recommended by N6 and N15 in order to 
pass down messages through all layers of staff and students. This suggestion was 
 139 
 
similar to N7’s opinion about setting up a communication network. N13 also talked 
about delivering messages to different levels of students and staff. As an important 
aspect, N15 and N21 thought it is critical to identify key stakeholders and engage 
them.  
The busy agenda of staff and students requires the right information to be delivered 
directly in convenient ways, as N18 described. Different media should be utilised to 
enhance communication, particularly the latest technology such as social websites 
and smart phones (N7, N9, N22 and N23’s statements). As N25 indicated, advanced 
internet technology is one of the most significant opportunities for information 
sharing and database access. Universities also need to have right consultation and 
understanding of target audiences’ expectation to determine the desirable 
communication pathway. Additionally, N9 suggested that it is necessary to monitor 
the communication process and get feedback. N8 and N16 also emphasised the 
importance of feedback to an effective communication plan. In addition, the 
communication plan needs to be adapted continuously based on the feedback.  
N10 linked successful communication with enhancement of sustainability awareness. 
N11 and N17 believed that the essence of communication is to let people be 
informed of everything happening on campus. The frequency of carrying out 
communication needs to be enhanced according to N12 and N14. Regular 
newsletters, emails or meetings are common means used in universities with regard 
to communication frequency according to N19 and N20.  
Preparing a detailed briefing before a project to clarify team members’ different roles 
and responsibilities helps them to communicate better (N18). N19 recommended the 
development of champions among staff and students who master sufficient 
knowledge of sustainability and convey sustainability messages to the university 
community and the public. N16 stated that obtaining senior management’s 
commitment and support is beneficial for communication. Besides internal 
communication, N24 recommended that extra attention should be paid to external 
communication, including interaction with external bodies. On the basis of the 
interviewee’s responses, an amended communication process can be developed, as 
illustrated in the following flowchart.  
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              Figure 4.5:The Recommended Communication Process in Universities 
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Key Findings: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           
  
 
 
 
 
 
 
 
 
 
 
      
 Communication is significant to convey relevant and accurate information to 
targeted audiences, change individual behaviours, and get people’s buy-in. 
 Communication in universities is not as smooth and efficient as expected for 
sustainability deliverables for the following causes: 
 Complex structure and large size 
 Geographical impediment in various campuses 
 Discrepancy between operational side and academic side 
 Segmentation in different departments or divisions 
 High turnover of staff and ever-refreshing cohort of students 
 Lack of consensus on sustainability interpretation 
 Priority conflicts between different units 
 Difficulties in translating language to frame messages 
 Inadequate senior executive’s commitment 
 Bureaucracy and cultural constraints 
 Limited timeframe, tight budget and shortage of staff to deal with being 
bombarded by information 
 Individual values, beliefs and personalities 
 Different interests and drivers among different people 
 The interview results propose a set of strategies for improving communication 
in  universities, including: 
 Establish personal contact and network 
 Make communication plans 
 Ensure senior management’s commitment and support 
 Take advantage of champions to disseminate messages 
 Formalize benchmarks for sustainability key performance indicators to offer 
stakeholders “standard languages” 
 Keep all parties in the same pace of receiving information  
 Build partnership between different units and add value 
 Determine the most effective avenue which students and staff have desire for 
 Utilizing multiple media (e.g. newsletter, emails or noticeboard)particularly 
latest technology (e.g. facebook, twitter, smartphone) 
 Repeating the topics frequently to reinforce ideas 
 Enhance the communication with external bodies via seminars, workshops or 
information sessions 
 Involve critical stakeholders at different levels 
 Maintaining consistent feedback loop 
 Conduct pilot study to obtain useful information and adapt the information to 
specific cases 
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4.5.4.5 Organisational Culture 
Through encouraging interviewees to reflect any aspects of organisational culture 
related to sustainability, the research aimed to gain an overall understanding of 
existing organisational culture. Comments by the interviewees regarding the 
organisational culture revealed existing problems and expected improvements. The 
following table presents the relevant comments. 
Table 4:17: Extracts in Relation to Sustainability Reflection in Organisational Culture  
Key Words Example Statements 
Governing  principles, 
commitment, strategic 
plan, blue print, 
policies, slogan 
 The university has governing level principles that 
cover sustainability and environmental management. 
 I think sustainability is reflected in our university’s 
mission and values. 
 Sustainability is incorporated into our strategic plan 
and we report annually. 
 We can find sustainability in our new blueprint. 
 We have policies in place. 
 My university is not big on slogan. 
 
By nature, universities are populated by people who are literate in environmental and 
social concerns. As N1 stated, this value set is a good foundation for sustainability as 
an active learning environment. Most universities have guiding principles, blueprints 
and strategic plans related to sustainability, and 17 interviewees (68%) gave a 
positive comment on universities’ commitments to sustainability. In particular, N2 
stressed that the governing level principles have specific references to sustainability. 
However, the interviewees didn’t think sustainability had deeply penetrated into the 
broad organisational culture and filtered down through the whole organisation (N5, 
N12, N13, N14 and N22). N11 stated that universities’ organisational culture is in 
the transitional stage of moving towards sustainability. According to N6, in the early 
days of cultivating a sustainability-embedded organisational culture, a new strategic 
plan needs to filter down some cultural aspects.  
Even though all the participants from the sampled universities acknowledged their 
universities’ recognition of sustainability through slogans or commitments, it was 
reported that the concept of sustainability had not deeply penetrated the 
organisational culture yet, and even the definition of sustainability was still 
ambiguous among staff and students. For instance, sustainability was sometimes 
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treated as an “add-on” because there was a lack of connection between sustainability 
and their daily job description. Sustainability was neglected by graduates (N5), 
which is an indicator of the lack of sustainability incorporation in line with 
organisational culture. This mirrors N4’s idea that universities have many drivers and 
interests to balance, as well as N5’s statements that sustainability takes time to move 
from the “side dish” to the “main course” on universities’ menu of missions, because 
sustainability culture is about priorities (N9). 
Sustainability concept is not so explicit that students and staff can have a direct 
understanding.N16’s answer reflects many interviewees’ comments that the current 
culture in universities is implicit. According to the feedbacks from interviewees, 
there is an urgent call for the establishment of clear and easily-understood definition 
of sustainability. For example, some interviews (N2, N13, N18, N19 and N23) think 
their universities don’t have specific slogans about sustainability. Even N13’s 
university has a slogan which seems to be related to sustainability but the main 
meaning still doesn’t focus on sustainability. N11 thinks it is necessary for senior 
management people to make sustainability clearer to students and staff. In a similar 
way, N14 also believes that the top management’s commitments from critical people 
such Vice Chancellor or Deputy Vice Chancellor has a great impact on the culture 
formation; and N16 admits that the idea of sustainability is not explicit in the 
commitments. According to N12, one of sustainability office’s roles is to guide 
individual behaviour change to change the culture.  
 
Table 4:18: Extracts in Relation to Organisation Culture Transformation 
 
Key Words Example Statements 
Older attitude, culture 
change, shift, champions, 
personal belief, behaviour 
change, 
 I don’t think sustainability is successfully and 
fully penetrated into the culture. 
 Older attitude is an area to change. 
 Sometimes it is hard to change old habit so 
people’ culture. 
 I think a lot is probably reliant on the personal 
beliefs of these people at the decision making 
level on high. 
 Culture is something you can change in one day, 
or one year. It is a slow movement. 
 It is difficult to persuade people to change the 
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Key Words Example Statements 
behaviour of operating the way. 
 
The interviewees’ responses affirm that the effective delivery and adoption of 
sustainability innovations must be supported by a sustainability-rooted culture to 
respond to the environmental challenge. Interviewee N16 stated that sustainability 
initiatives can be more easily realised if there is a supportive and collaborative 
culture for sustainability. N23 used a living example to demonstrate how culture 
shifts can change staff and students’ behaviours to promote sustainability delivery. 
According to N25, one positive characteristic about organisational culture for 
sustainability implementation is reasonable openness to innovations due to literacy 
among academics. This idea was also reflected by other interviewees when 
discussing universities’ unique characteristics. 
Another issue that requires some attention is the diversity of cultures that exist in 
universities today where students and staff come from different cultural backgrounds. 
Understanding the inherent biases of diverse cultures to avoid possible conflict 
would be a positive strategy for enabling sustainability programs at universities. 
Cultivating cultural shifts is recognised to be an essential approach, although this 
could take generations to take effect as it is often difficult to change people’s ways of 
thinking (N21, N22, N23, N24). However, the optimistic observation among most of 
the interviewees was that their universities were in the transitional stage and were 
cognisant of the direction which they had to take towards sustainability. According to 
those interviewees, it could be said that sustainability in the organisational culture 
was now on track. 
The hierarchical structure in universities requires the senior management to make the 
concept of sustainability clearly understood by each level of the organisation, which 
means a process of filtering down sustainability in a top-down perspective (N5, N11 
and N22). In a similar way, interviewees N7, N15 and N17 also stressed the 
significance of getting authorities to push the culture of sustainability through the 
rest of the organisation. As general authorities, the function of governments was also 
recognised by interviewee N18, in relation to the update of policies and regulations.  
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The example given by interviewee N19 illustrated that there is a gap between 
organisational values and actions. People’s instinctive resistance to change their 
personal behaviours has a negative impact on sustainability implementation. It is 
difficult to persuade people to change their conventional ways of behaviour (N25). 
Interviewee N22 attributed this to people’s fear of taking responsibility for potential 
risks. The lack of long-term thinking leads people to place attention on short-term 
investment and outcomes. This has a negative impact on sustainability delivery with 
long-term payback (N20). In return, sustainability initiatives drive management to 
highlight cultures which make people have systematic thinking. The priorities of 
universities also impact on the ability of the organisational culture to shelter 
sustainability. As interviewee N18 stated, organisational culture needs to incorporate 
sustainability components and meet the organisational need, namely teaching and 
research in universities. In order to change people’s generational thinking, providing 
education to people is beneficial for them to understand what sustainability is and 
how they can be engaged with sustainability practices, as proposed by interviewee 
N22.  
There are many other factors contributing to an organisational culture that has a 
sustainability orientation. Interviewee N10 mentioned that a very prominent aspect of 
organisational culture in universities is the coexisting multi-culture. The various 
backgrounds of students and stuff create sub-cultures. As a result, it requires cultural 
cohesion and adjustment to avoid cultural conflict. Gender difference also affects 
organisational culture as women and men can have different views. Interviewee N8 
stated that it is difficult to achieve broad consensus on sustainability principles and 
values. Under–resourcing was emphasised by N9 in this section, which indicates the 
impact of organisational structure on organisational culture. Financial crises also has 
something to do with the sustainability taking shape in the organisational culture. 
Both N3 and N5 thought that people’s low level of willingness to commit funding to 
the implementation of green technologies impedes sustainability delivery. 
Consolidating internal information to cultivate a sustainability culture is considered 
to be important but it has not been done enough in universities, according to 
interviewee N11.  
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Key Findings: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Organisational culture is a very important prerequisite for sustainability 
as it establishes the necessary foundation.  
 Cultural shift is necessary to back up sustainability innovation 
implementation and it is a very slow process which takes many years.  
 Current organisational culture have merits which are good for 
sustainability innovations: 
 Academics’ literacy about sustainability  
 Reasonable openness to innovations 
 Active learning environment 
 Factors impacting on organisational culture for sustainability 
implementation include: 
 Old generational attitude, value and thinking 
 Financial crisis 
 Reluctance to change conventional ways 
 Afraid of risks involved with changing things 
 Lack of clear definition about sustainability 
 Lack of broader consensus on sustainability principles and values 
 Lack of long term thinking 
 Difficulty in individual behaviour change 
 Gap between organisational values and actions 
 Hierarchical structure 
 Universities’ competing priorities 
 Gender difference 
 Cultural diversity 
 Under-resourcing 
 Lack of internal consolidated information 
 Suggestions for organisational culture shift: 
 Provide continuous education and professional training 
 Have top management’s (e.g. Vice Chancellor) clear definition and 
measure on sustainability  
 Empower decision makers with right information to promote 
sustainability programs 
 Seek government’s policies and regulations’ support 
 Achieve broader consensus on commitments to sustainability 
 Encourage individual behaviour change 
 Deliver information consistently to reinforce sustainability concept 
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4.5.4.6 Stakeholders’ Participation 
The interviews aimed to explore the importance of stakeholders’ participation to 
sustainability implementation in universities. Interviewees were also asked to 
elaborate on any strategies currently used by universities to promote stakeholder 
participation. Some relevant comments by the interviewees on these points are 
presented in the following table.  
Table 4:19: Extracts in Relation to Significance of Stakeholders’ Participation 
 
Interviewees’ Responses Frequency of 
Key Words 
Positive key words: 
Important, critical, essential, incredibly, absolutely, extremely 
Example statements: 
 I think it’s very important because if you don’t have their 
participation, you find things get blocked. 
 It’s critical. If you don’t get the stakeholders aligned and if 
you don’t get their buy in and them to commit, you are not 
going to achieve it. 
 Without the buy in of your stakeholders, your program is only 
ever going to be minimally effective. 
 I think stakeholders’ participation is one the most important 
things to all projects. 
 It is very important. People need to understand what is 
happening and fell like they are part of it. 
100% 
 
All the interviewees agreed that stakeholder participation is significant to the success 
of a sustainability project. They listed many reasons to justify their perception of that 
importance. For example, when people understand what is happening and feel that 
they are involved, then they can be supportive of the project. This view was 
supported by 36% of the interviewees (N1, N2, N8, N15, N16, N20, N21, N24, 25). 
As interviewee N3 explained, stakeholders should have a better understanding about 
what benefits can be brought by sustainability initiatives for the sake of decision-
making. Stakeholder participation is an integral element of commitment from the 
top-down, according to interviewee N8. Any break in the commitment chain will 
cause the failure of stakeholders’ participation and even the project delivery. 
Interviewee N11 stated that the successful sustainability implementation needs 
people to work in their own areas. Stakeholder consultation is also reflected in the 
end product as it can ensure the end-users’ utilisation, as mentioned by interviewees 
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N3 and N22. N23 narrated an anecdote about refurnishing an existing building as an 
example to demonstrate how stakeholder participation impacts on sustainability 
delivery. This example supported the same idea expressed by N17. However, 
interviewees N12 and N13 shared the opinion that stakeholder’ participation should 
depend on the nature of the particular projects: sometimes it consumes significant 
amounts of time to consult all the stakeholders and this delays project delivery. 
Similarly, interviewee N4 didn’t think it was a good idea to have too broad 
stakeholder participation. N9 also stated that stakeholder participation should not 
take so much time that it slows down project delivery. Interviewee N19 thought the 
critical factor is to engage key stakeholders.  
Table 4:20: Extracts in Relation to Suggestions for Enhancing Stakeholders’ Participation 
 
Key Words Example Statements 
Network, end-user, 
information, 
communication, 
key stakeholders 
 We have a network of over 80 sustainability representatives 
throughout the university from students through to Heads 
of School and executive staff and they are regularly invited 
to professional development sessions.  
 We form project user groups where we get the end users, 
both academic, technical staff and students involved in the 
project design phases. 
 Stakeholders’ participation is really around information. 
 We are looking to engage different and more innovative use 
of various media. We want our students to be involved in 
our sustainability activity, behaviour change activities on 
campus. 
 We need to make sure to identify who are the key 
stakeholders and invite right people who do have the 
sustainability knowledge of field, do have the interests and 
are willing to communicate. 
 
Stakeholder participation in universities is much like an awareness program, as N12 
commented. There are many ways of enhancing stakeholder participation in 
universities and it is considered to be a difficult task in such a large organisation as a 
university. According to most of the interviewees, the main strategies for stakeholder 
participation focus on effective communication and appropriate consultation. 
Interviewees N7 and N8 proposed that communication and liaison were important 
elements of any strategy to promote stakeholder participation. N5 directly stated that 
the failure of effective stakeholders’ participation results from a lack of 
communication strategies which can help deliver key messages to key people.N1 
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summarised that effective stakeholder participation emphasises keeping stakeholders 
consistently informed through various media. The use of innovative media to convey 
messages was stressed by N5. N9 suggested organising expert consultants to provide 
advice before inputting general stakeholder opinions through focus group discussion. 
Interviewee N25 echoed the idea expressed by N12 that stakeholder participation 
should be a balancing act to obtain sufficient consultation without slowing down 
project delivery. At the respective universities of interviewees N2 and N20, a 
network composed of representatives or champions is used to provide consultancy 
and deliver information to general staff and students. Similarly, N16 and N22 
indicated that representation across functions in a project is a form of stakeholder 
participation. N5 thought the traditional media doesn’t perform well in disseminating 
information among stakeholders; thus, she suggested it is better to use various 
innovative media to enhance information delivery for better stakeholder 
participation. Besides formal communication, N9 advocated for informal meetings to 
circulate information about sustainability and carrying out regular surveys to obtain 
information.  
Due to the large size of universities, universities sometimes fail to engage 
stakeholders. Thus, N10 thought the first important step is to identify stakeholders in 
the very beginning. The concept of “key stakeholders” was proposed by interviewees 
N19 and N21. It refers to people who own the interest and knowledge, and are 
willing to communicate as well as shape their behaviours to deliver sustainability 
effectively. Having an advocate for key stakeholder participation is another method 
to ensure effective stakeholder participation without delaying project delivery due to 
too many opinions. Centralised decision-making through the top-down structure 
reduces the collaboration at the lower level, according to N14. Referring to the 
vertical structure’s hierarchy, N18 explained that stakeholder participation is 
executed at three different levels: group briefing at lower level, stakeholder 
representatives in the middle, and steering committee at the top of the pyramid.   
Interviewee N4 related the view that strategies for stakeholder participation depend 
on clients’ interests. Different interests lead to different degrees of stakeholder 
engagement. Setting specific events related to national or international events helps 
to attract stakeholder interests (N9). Financial problems also impact on stakeholder 
participation. As interviewee N6 said, people hesitate to take actions to engage 
 150 
 
stakeholders because they are concerned about additional costs in managing 
participation. In N9’s opinion, it is important to obtain top-down support from the 
chief financial officer. N24 emphasised the importance of involving end-users. As a 
result, having a strong link between facility department and the academic side is 
significant for stakeholders’ participation in project post-construction. In addition, 
according to N23, stakeholders need to be provided with correct and convenient 
ways to practice sustainability. Beyond including internal stakeholders, interviewees 
N20, N22 and N24 also provided an insight into outsiders’ involvement including 
public confrontation and community engagement. 
Key Findings: 
 
  
 Stakeholders’ participation is critical to obtain people’s support to sustainable project 
delivery because they need to understand what is happening and have ownership in 
their own areas.  
 The current strategy for stakeholders’ participation is much like an awareness program 
which focuses on communication and consultancy. 
 The essence of stakeholders’ participation is to balance sufficient consultation and 
project progress. Too broad stakeholders’ participation will delay project delivery 
progress. Thus, it is meaningful to engage key stakeholders.  
 Key stakeholders are defined as group of people who own the interest and knowledge, 
and are willing to communicate and shape their behaviours to make sustainability 
delivery effective. 
 Barriers to effective stakeholders’ participation include: 
 Lack of effective communication strategy to deliver key messages to key people 
 Top-down structure and large size 
 Traditional communication media 
 Additional cost to manage additional participation 
 Current strategies for conducting effective stakeholders’ participation include: 
 Organize expert consultants to provide advices and do modelling 
 Conduct regular student/staff surveys or focus group discussion 
 Circulate information through informal social meetings 
 Hold more forums or workshops to engage across different interests 
and disseminate information 
 Set up specific events to respond to national or international trend (e.g. Earth hour) 
 Run competition for sustainability initiatives among staff and students  
 Utilize different media such as newsletters, emails, twitter and facebook and so on.  
 Set up a network of stakeholder representatives across the university 
 Establish a strong link and communication between facility department and academic 
side 
 Obtain top down support from chief financial officer 
 Divide levels of stakeholders’ participation based on hierarchy (e.g steering 
committee at the top and representatives) 
 Provide stakeholders with correct and convenient methods to practice sustainability 
initiatives 
 Involve outsiders through public confrontation and community activities 
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4.5.4.7 Organisational Resistance to Change 
Besides the above discussion about basic organisational issues which comprise a 
broad organisational environment, it was also necessary for the interviews to explore 
the factors contributing to organisational resistance to change. This is particularly 
important in this thesis because the final objective of this research aims to reduce or 
overcome organisational resistance to change for the purpose of accommodating 
sustainability innovations such as GRLW. The interviewees’ comments about the 
factors contributing to organisational resistance to change are presented in the 
following table.  
Table 4:21 Extracts in Relation to Factors Contributing to Organisational Resistance to Change 
 
Key Words Example Statements 
Vision, willing, 
information, 
understanding, 
knowledge, fear, 
finance,  risk, 
maintenance, 
initial resistance, 
human behaviour  
 Lack of vision and willing to innovate 
 It’s a lack of understanding of the benefits of sustainability. 
 I think it is because of the unknown information and 
knowledge. Lack of knowledge leads to fear. 
 I think the two major things are perceived risk and building 
compliance. 
 I think that there’s always an initial resistance to something 
new or something that’s perceived as being a little 
bothersome. 
 In terms of finances, how much it is going to cost.  
 Sometimes sustainability innovations can cost more. This is 
the financial impediment. 
 We want things that are proven technology, and we want 
things that are going to last and are going to be easy to 
maintain. 
 It’s people’s own values and beliefs and what they believe 
is important or not important. 
 
In the first place, the interviewees indicated that organisational resistance to 
innovations or changes comes from the impediment of low levels of awareness. N2 
attributed organisational resistance to the lack of vision and willingness for 
innovation. N5 didn’t there was great awareness or acceptance about sustainability 
initiatives in universities. Limited understanding of sustainability and lack of 
information was also regarded as one of the most influential factors. According to 
eight interviewees (N2, N5, N6, N7, N13, N14, N15, N17), it is the insufficient 
knowledge about new things that results in people’s fear and resistance. N10 thought 
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that it is natural for people to have initial fear about new things, and N13 stated that 
universities want proven technologies. Their fear can be removed as soon as they are 
equipped with enough information about accurate cost, potential benefits, perceived 
risks and future management issues. However, as suggested by N11, there is a lack of 
tools or means to educate the whole university as a community.  
Quite a few interviewees (N3, N8, N9, N13 and N17) stressed that ongoing 
maintenance is an important issue for universities to consider. Universities are 
always keen to utilise something which can be easily maintained and last for a long 
time. The additional cost related with the maintenance of innovative technologies is 
another concern. Therefore, they more often choose proven technologies rather than 
newly emerging innovations.  
Interviewees N4, N9 and N20 proposed that the perceived risk in innovations hinders 
their adoption. Any potential risks with people or building compliance make people 
hesitate. The current financial environment compounds this situation; as interviewee 
N20 indicated, tight funding forces people to take fewer risks.  
Interviewees N11 and N21 attributed organisational resistance to the lack of solid 
support from top executives. Without consistently solid support from senior 
management, people are likely to be resistant to innovations because they need 
financial and other resources to try new things and run risks.  
The financial issue remains a top problem on the list of factors. It involves tight 
budget and cost-effectiveness. Universities only have limited funding, as N4 
emphasised. N9 mentioned the cost-effectiveness of innovative technologies. N8 
used photovoltaic as an example to illustrate how people are concerned about the 
whole life-cost and long-term benefits of a new technology. It is important to have an 
accurate analysis of the whole life-cycle (cost-effectiveness and payback term). The 
funding model restrains the adoption of innovations. Universities are faced with 
many tasks with tight funding, and N22 believed this contributes to organisational 
resistance. In addition, N14 pointed out that most Australian universities largely rely 
on funding from the federal government, which requires rapid responses to obtain the 
funding, so universities prefer to go back to what they know best or what they have 
developed according to their basic understanding. The cost issue was addressed by 
N17, N19 and N22 as a critical issue, but interviewee N18 also believed that people’s 
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misconception about sustainability causes the “cost issue”. This decreases the 
possibility of applying innovations. Additionally, as there are too many technological 
alternatives competing in the market, universities need to choose the one with 
desirable cost-effectiveness. Sometimes innovative technologies don’t necessarily 
stand in an advantageous position.  
Interviewee N16 believed that people’s own values and beliefs have an enormous 
impact on the success of programs or any resistance. Whether they believe a 
sustainability innovation is important or not important will result in personal 
behaviour change. People generally are afraid of changes because they are worried 
about more workload, said N19. Plus, people endeavour to juggle many demands in 
universities so they feel more comfortable with doing things in a familiar way instead 
of trying new things (N22). Similarly, N24 also criticised the older generation for not 
bothering to try new ideas because they conceive innovations to be troublesome. 
According to N25, people need practical examples to establish faith and trust in 
organisations and to be more open-minded to innovations and changes. 
Besides all the barriers discussed above, the large size of universities was also 
considered to be another barrier to adopting innovations through the management 
system. N21 and N22 both commented that it is much easier to get innovations 
applied in a smaller organisation because it is difficult to keep track of a large 
population. The time factor was a common issue stated by N9, N16 and N23. 
Interviewee N22 thought that people juggle multiple demands in universities and feel 
time-sensitive; as a result they are in general very resistant to innovations or changes 
as they don’t want new things to slow them down. N1 and N18 both agreed that 
people are busy so that they are not willing to take time to adapt themselves to new 
changes.  
Although organisational resistance may slow down or even stop the process of an 
innovation’s acceptation, it is not considered to be negative all the time. Interviewee 
N10 suggested that sometimes people come up with ideas that seem good on the 
surface, and an appropriate level of resistance can allow extra examination to ensure 
the overall outcomes are well received. This process of collaboration and feedback 
needs to be done in an open and well-prepared way so that people don’t need to be 
defensive or fearful of the change.  
 154 
 
Based on the problems discussed above, several strategies for overcoming 
organisational resistance were offered by the interviewees. In order to solve the 
problem of information scarcity and knowledge insufficiency, N23 thought that 
people should be provided with correct information, necessary education and 
convenient tools. We should use practical examples to increase people’s confidence 
in new things, suggested N25. People’s resistance to innovations or changes can be 
gradually broken down if they are shown what benefits can be brought to them; N8 
optimistically saw this as a matter of time. It was also seen as important to obtain 
senior executives’ solid support, which is the top-down strategy.  
Key Findings: 
 
           
           
           
           
           
           
           
           
           
           
           
           
           
       
 
 
 
 
 
   
 Organisational resistance to sustainability innovations or changes results from: 
 Lack of vision and willingness to be innovative 
 Limited understanding of sustainability  
 Too many competing technology options 
 Financial impediment 
 Cost-effectiveness issue 
 Large organisational size 
 On-going maintenance 
 Lack of senior executives’ support 
 Lack of tools to educate the whole university 
 People’s busy agenda  
 Time-sensitive factor 
 Old generational thinking and worries 
 Strategies for reducing or even removing organisational resistance include: 
 Obtain consistently solid support from senior executives 
 Demonstrate what benefits can be achieved at the end 
 Propose initiatives in an open and well-prepared way 
 Provide people with correct information, necessary education and convenient tools 
 Communicate regularly with people 
 Make a behaviour change program 
 Use practical examples to enhance faith and trust 
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4.5.5 Facility Project in Universities 
Part of the interviews focused on the facility project management system. The project 
mentioned in this research in particular refers to infrastructure construction projects. 
The following table presents the comments by the interviewees regarding the critical 
roles in project delivery.  
Table 4:22: Extracts in Relation to Critical Roles in Facility Project Implementation 
 
 
Key Words Example Statements 
Senior executive, 
facility department 
finance 
department, 
academics,  
 It’s predominantly the senior executive team of the 
university, so the relevant Executive Deans of the faculties, 
the relevant sort of Deputy Vice Chancellors and the Vice 
Chancellor. 
 I think the Facilities and Services Department is very 
crucial. 
 I think finance people are playing the most critical role.  
 In universities there are many academics. They are 
involved with experiments or small scale trial projects to 
test whether this technology works or not. 
 The people who maintain buildings are important. 
 
In order to deliver sustainable construction projects in universities, diverse 
stakeholders are involved, including senior executives, academics, students and 
operational staff. However, interviewees are asked to stress the critical role in the 
project delivery.  
Without any doubt, facilities management (or Property Services) is closely involved 
with infrastructure project delivery on campus according to nine interviewees (N5, 
N8, N10, N11, N12, N15, N16, N17 and N21). The idea of getting advocates from 
the academic community (interviewee N16) demonstrates that universities’ 
mainstream activities (teaching and research) have a great influence on sustainability 
implementation. N1 also mentioned that sometimes researchers are approached to 
conduct research in sustainable construction projects. It was suggested by N16 that 
academics should be on board and their advocacy taken into account. N15 listed a 
number of critical stakeholders involved such as facilities and services, the grounds 
department, the maintenance department and the university landscape department as 
well as local authorities. N3 stated that sustainability initiatives in a project involve a 
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wide range of stakeholders involving architects, engineers, the project end-users, the 
people maintaining the buildings and the university community. 
24% of the interviewees (N1, N9, N13, N16, N19 and N24) credited the senior 
executive team (e.g. Director of Facility, Executive Deans and Vice Chancellor) who 
is responsible for adequate resource allocation and building the staff capacity. 
According to N2, there are competing views from the project manager (in charge of 
development), asset management staff (operation and service), consultants 
(consultancy) and academics (end-users). N6 described two important roles at both 
ends: the Campus Development Committee (senior management) proposes, and 
Property Services scopes out (operational level). According to N7, end-users play the 
most critical role. N4 stated that the forming of championship can increase the 
possibility of realizing sustainability initiatives. This imperative from the top(senior 
executive) works together with a high demand from the bottom (clients) to nurture 
sustainable projects. The way to initiate a project brief is to make people easily 
accept it, according to interviewee N24; thus N24thought the project director plays 
the most critical role. Interviewees 17 and N22 thought the project manager is 
important for the reason that he or she coordinates and communicates with other 
project team members. Maintenance people were perceived to be critical by 
interviewee N23, and this provides additional evidence to the viewpoint that 
maintenance is an important aspect of sustainable projects. IntervieweesN12 and N25 
thought that the role of the finance department is critical, because the finance 
department is in charge of cost-benefits analysis and budget control. The following 
table presents the interviewees’ views on the current project delivery methods in 
their universities. 
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                     Table 4:23: Extracts in Relation to Current Project Delivery Methods 
 
Key Words Example Statements 
Key words: 
Design-Bid-Build, 
project process 
 
 
 The quite popular delivery method is design-bid-build. 
 The most common method is we hire architects to design 
and then we are on tender to get contractors. 
 It is just normal process from conceptual stage, planning 
and design, and then we find the contractor and build them. 
 We design it, document it. When we are happy with it then 
we tender out as a tender process to the market to find the 
best builders to do the job. 
 Concept was drawn out for the initial proposal. If this 
supported by the executive, a project steering group will be 
formed within universities across internal stakeholders. 
Then we draw up the design brief and tender brief. We go 
to the market for tendering and then we deliver it. 
 
In general cases, project management follows strict principles of standard project 
delivery processes in their own universities. The most prevailing project delivery 
method in universities is conventional design-bid-build, and the interviewees 
considered it to be an effective way. Only interviewee N8 claimed that the delivery 
method doesn’t matter much as long as it can solve the problems and reflect different 
ideas in a construction project. 
The project management process in universities complies with a normal set of 
principles. Synthesising all the information from interviewees, the general project 
implementation process can be summarised into the following phases: 1) Conceptual 
proposal: the idea is initiated based on the request from clients; 2) Feasibility study: 
universities conduct the strategic assessment,  cost-benefits analysis and budget 
check, in the meantime, they obtain consultation from experts; 3) Planning and 
design: based on stakeholders’ feedback and consultancy from experts, an initial 
design is transformed into detailed design and scope specification draft;  4) Tender 
out: universities prepare clear documentation and a tender package to tender for 
qualified contractors; 5) Delivery and implementation: building contractors construct 
the project; 6) Operation and maintenance: property service do maintenance jobs; 7) 
 158 
 
Post-project stage: universities carry out post-occupancy evaluation and document 
the overall project.  
An interesting discovery is that many universities tend to use internal design and 
engineering teams in the initial stage. This is related to the resources and abilities 
available in universities; for example, some universities have faculties of architecture 
and engineering. The statement of interviewee N20 proved this assumption that 
universities take advantage of expertise they own to carry out construction projects. 
Consultation with experts or stakeholders to transform the initial design into a 
detailed design was addressed by a number of interviewees (N1, N2, N5, N7, N10, 
N14, N18, N20, N22 and N24). The following table presents the interviewees’ 
comments in relation to the significance and effectiveness of the project delivery 
methods. 
Table 4:24:Extracts in relation to Comments on the Facility Project Implementation Process 
 
 
Interviewees’ Responses Frequency of Key 
Words 
Positive key words: 
Important, essential, critical 
Example statements: 
 It is important to choose a suitable project delivery method.  
 The success of implementing any sustainability initiatives 
rely on a proper project delivery method. 
 Certainly project delivery method is important 
Negative key words: 
No 
Example statements: 
 I don’t think the project delivery method has a great deal of 
impact. It really doesn’t matter. 
96% 
 
 
 
 
 
 
 
 
 
 
4% 
 
 
All interviewees except interviewee N15 agreed that an appropriate project delivery 
method is critical to project success. N15 didn’t think the project delivery method 
has a great impact on the project result. However, each of the other interviewees had 
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his or her own opinion about what factors influence project delivery method and how 
they impact on project success.  
Interviewee N1 suggested that “the ownership of how to operate and interact with 
infrastructure” makes a difference in universities with regard to innovative 
technology application. Interviewees N2 and N12 gave credit to “experienced 
consultants” who have professional knowledge and direct experience to bring to 
universities. N12 also stated that there is limited consultation in the design stage 
now. N4 listed several important indicators such as “clear strategic planning” “broad 
vision” “careful documentation” and “stakeholder engagement” to deal with the 
challenge of “maintaining sustainability initiatives all along the way”.  
N5, N12, N13 emphasised the significance of ensuring sustainability in the design 
stage. Interviewee N5 criticised the failure to integrate design with sustainability 
issues, and stated that this failure causes many sustainability projects to end up as a 
meaningless show instead of a genuinely well functioning operation.  N12 believed 
that involving students and staff in the design stage is very important. N13 stressed 
the early involvement of sustainability issues in the design and recommended that 
attention should be paid to follow-up implementation in construction. In comparison, 
N17 thought it is better to include sustainability in the planning stage, and this idea 
was also supported by N19, N20 and N22 who recommended good planning which 
clearly states all the targets and incorporates all the aspects. 
N23’s opinions on project delivery methods reveal that a proper method should have 
a clear sustainability target, early engagement of contractor, regular communication 
and evaluation tools. N24 expressed views on the importance of choosing the right 
project delivery methods through comparing the design-bid-build and design-build 
methods: the latter method could pose the problem of compromising a sustainability 
initiative to reduce the cost. N24 emphasised that it is very important to ensure 
sustainability is incorporated in the early planning stage. N25 directly listed a 
number of issues which should be addressed in a satisfactory project delivery 
method: 1) project plan and timetable; 2) experience; 3) information sharing; 4) 
managers with sufficient knowledge; 5) support from the executive and senior 
leadership; 6) sufficient funds and proper use; 7) project support from legal 
procurement and; 8) technical support. Quality control was mentioned by N3 as a 
tool for the purpose of delivering a quality project as expected, which echoed N11 
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and N14’s idea of fitting a project into sustainability criteria. To interviewee N6, 
taking advantage of expertise and having a case study to demonstrate benefits before 
project execution are useful pathways as they can help to solve the problem of a 
“lack of understanding and knowledge”. N10 and N20 stated that stakeholders need 
to be included in order to achieve what is needed. N18 advocated an ongoing 
commitment to sustainability. This idea reflects the view that attention should be 
placed on operation and maintenance for the sake of sustainability targets. Post-
project evaluation is another critical indicator according to N22.  
Those project management issues seem to be complied to common cases. However, 
this research aims to identify “macro-micro” factors which are combined to 
contribute to universities’ slow rate of implementing sustainability innovations. It is 
of necessity to investigate the project management from the “bottom-up” level. Even 
though the project management issues seem to be applicable for most cases, however 
the investigation about the project management in universities provides solid proof to 
support the viewpoint of organisational environment impacting on project delivery.  
 
Key Findings: 
 
 
 
 
 
 
 
 
 
 
 
  
 A sustainable construction project on campus involves a wide range of stakeholders 
including senior executive management, facility management, clients (staff and students 
mainly), contractors (designers, engineers and builders) and project management team.  
 The interviews provide additional evidence that sustainable project implementation is a 
top-down system which requires senior executives’ support. 
 The most prevailing project delivery method in universities is Design-Bid-Build and a 
suitable project delivery method is important to project success. 
 In order to deliver a sustainable project, the following aspect need to be considered: 
 Support from senior executives 
 Clear strategic planning 
 Broad vision 
 Careful documentation 
 Early engagement of contractor 
 Regular communication  
 Evaluation tool 
 Consultation with experts and stakeholders 
 Incorporation of sustainability in the design stage 
 Ensure sustainability to be stick to the whole project delivery 
 Case study before project execution 
 Commitments to sustainability in maintenance 
 The project delivery process can be concluded to be 7 stages, namely: conceptual 
proposal, feasibility study, planning and design, tender out, delivery and 
implementation, operation and maintenance, post-project evaluation.  
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4.5.6 Specific Discussion about GRLW 
The third main component of the interviews focused on a specific discussion about 
GRLW implementation on campus, including the main barriers which impede the 
development of GRLW in Australian universities. Interviewees were also asked to 
propose strategies for GRLW promotion. The following table presents the extracts 
from the interviews related to the main barriers to applying GRLW on campus.  
Table 4:25: Extract in Relation to Main Barriers to GRLW Application on Campus 
 
Key Words Example Statements 
Information, 
familiarity, 
misconception, 
perceived risk, 
finance, 
maintenance, 
priority, 
commitment 
 There is not a lot of local information about Green Roof 
and their cost, suppliers, benefits.  
 I believe it is a lack of understanding of the technology, 
lack of professional familiarity and a lack of information 
and data disseminated to those people who are supposed to 
be putting forth new ideas. 
 I think it is perceived risk, perceived risk to buildings 
structures, the additional cost of proofing structure 
especially for weight or structural structure. 
 I think the main barrier is funding on 99% of the occasions. 
 Look, money is the main problem. 
 About the barriers, I would say they are  cost, maintenance 
and potential risk. 
 Green Roof is competing with other options for roofing. 
 
A lack of awareness of sustainability initiatives, lack of understanding and 
familiarity with GRLW, inadequate information and knowledge about GRLW, are 
grouped into the category of “awareness and attitude” (see comments from N1, N2, 
N12, N14, N13, N15, N17, N19 and N22). In particular, N1 mentioned that there is a 
lack of knowledge about GRLW in the Australian local context. Most experimental 
data and practical experience about GRLW are obtained in Europe, North American, 
Japan and Singapore (northern hemisphere). Given that Australia is located in the 
southern hemisphere where the climate and flora are distinguished, the database 
existing overseas doesn’t necessarily apply to the Australian situation. N7’s remarks 
reveal that people need to master all necessary information about GRLW before they 
put GRLW into design specification. N14 emphasised that a lack of understanding 
about GRLW at the top level is a prominent barrier in the top-down structure. N15 
and N17 stated that an unclear demonstration about the benefits of GRLW can also 
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be considered as a misconception problem caused by information inadequacy. N13 
stressed that a lack of proven large-scale success of GRLW results in universities’ 
hesitance and marks down the priority of GRLW. As a reasonably new technology 
without many examples available in Australia, N13 and N22 stated that a lack of 
experience in delivering GRLW projects contributes to people’s reluctance.  
Comments about financial barriers generally prevailed in the interviews, with 52% of 
interviewees (N3, N5, N9, N11, N12, N14, N15, N17, N18, N20, N21, N23 and 
N24) explaining that funding was a barrier to GRLW application. Firstly, funding is 
always a main issue to sustainability initiatives. Without enough money for GRLW 
projects, people tend to use the limited funding for items they are more familiar with.  
Secondly, cost is a concern. Sustainability normally involves initial capital 
investment. However, it is worth mentioning that the cost problem was considered to 
be a consequence of misconception (N19). In terms of GRLW, the savings in the 
long-term can offset the initial investments but this is not well understood by the 
public. Last but not least, cost effectiveness is a significant consideration. As N8 
explained, universities need to get the best outcomes from the budget. N5 stated that 
if a green initiative can be proven to be able to pay back the investment in a number 
of years reasonably, it would be easier to get it approved.  
Five interviewees (N4, N8, N9, N18 and N22) considered perceived risk as a 
significant barrier. N4, N8 and N22 explicitly stated that people are less likely to take 
risks in general. Part of this barrier is still related to understandings about GRLW. 
For example, N9 took bush fire into consideration, and N18 mentioned engineering 
structural issues and waterproofing issues. In addition, most universities own a large 
number of old buildings. This poses a challenge, as putting a green roof on top of 
them or living wall on the facades would require a lot of engineering support and 
consideration of safety concerns. However, the risks can be prevented by responsive 
strategies; for example, plantations with higher water-content are able to resist the 
spread of fire. 
Ongoing maintenance issues cause impediments to GRLW implementation, 
according to eight interviewees (N9, N3, N14, N15, N17, N18, N19 and N20). The 
ongoing maintenance involves issues such as: 1) people who are responsible for the 
maintenance; 2) budget and cost associated with the continuing maintenance; and 3) 
replacement of GRLW if potential failure takes place.  
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The fierce competition between many options is a noteworthy problem (N8 and 
N21’s common statements). Projects appealing to sustainability need to compete 
with teaching, research and other activities. Combined with the tight budget issue, it 
makes it even more difficult to deliver GRLW. Timeframe also matters. The tight 
timeframe forces universities to be more cautious about payback from investment, as 
N1 explained. N9 also stated that a tight timeframe reduce universities’ opportunities 
to try new technologies because they may get stuck in the project implementation. 
According to interviewee N14, without support from top management, GRLW 
technology will be hardly realised. Interviewee N15 stated in detail that facilities 
management lack the commitment to put extra efforts into further “greening” the 
building performance. Once they fulfil the basic task of providing desirable thermal 
effect to comply with the Building Code of Australia, they turn blind eyes to other 
environmental benefits offered by GRLW such as biodiversity or habitats. This 
reveals another implicit barrier which is that GRLW technology has not been 
strongly backed up by legal codes or regulations. N18 stated that sometimes a 
GRLW proposal fails to get approval from local government and then the plans are 
terminated. 
Besides the above non-natural barriers, 25% of the interviewees (N3, N9, N10, N14, 
N18 and N23) also mentioned that objective factors such as the specific climate and 
limitation of infrastructure also have an impact on GRLW application. For example, 
universities worry about the species selection to suit cold climates such as the 
weather in the Australian Capital Territory. Buildings’ orientation, envelop or 
structural burden are specific site considerations for GRLW instalment. 
N16 indicated other barriers such as the ownership and control of various 
components of infrastructure and difficulty to communicate with stakeholders. N5 
used an example of “changing rubbish bin” to explain an impediment of people’s 
worry about impact of green initiatives on their workload. According to N6, lack of 
expertise in GRLW design and engineering in universities has a negative impact. 
N19 also mentioned that project delivery teams don’t necessarily master the skills for 
GRLW implementation. N24’s comments on GRLW showed there is still much 
doubt about GRLW, and N25 admitted that GRLW is not a core business in 
mainstream sustainability initiatives. The interviewees’ ideas about strategies that 
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could promote the application of GRLW on Australian campuses is presented in the 
following table.  
            Table 4:26: Extracts in Relation to Strategies for GRLW Promotion   
    
Key Words Example Statements 
Communication, 
information, top 
management, 
demonstration, 
finance, pilot 
 We just keep communicating, consulting and telling people 
that Green Roof in the long run works, so it’s just generally 
communication. 
 We need to constantly promote the GRLW initiatives to let 
people know why we should do and what we are doing new 
as well as what benefits we can achieve. 
 If the Vice Chancellor have had said I want Green Roof, 
you would have got it. 
 We need business case study to show GRLW can 
successful and demonstrate economic benefits and 
environmental benefits. 
 A different funding model will resolve all the issues. 
 For the financial reason, you need to be able to demonstrate 
that in the long term you can actually make financial gains. 
 We need more small scale pilots to test how they can be 
used. 
 
Information circulation is a method of helping people become familiar with GRLW. 
N1 advocated that one of the important ways to promote GRLW application on 
campuses is to work through unknown issues and quantify what benefits can be 
achieved. This is a response to the problem of inadequate information. According to 
N3, N5 and N9, N16, N19 and N22, consistent communication to provide people 
with information that GRLW can work well is a way to enhance people’s awareness. 
N19 offered a strategy of “two way communication” to persuade opponents’ attitudes 
about GRLW. N22 suggested communicating with current projects and learning 
lessons from them as well as exchanging experience. N24 proposed several 
communication media including newsletters and websites. N2 proposed the idea of 
establishing a “demand driven system” which aims at increasing the demand for 
GRLW through awareness enhancement.  
Gaining top management’s support was suggested by N8. He believed that senior 
executives have a decisive say in GRLW application. N10 stressed that, in the top-
down system, it is important to reflect stakeholders’ opinions, in particular 
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operational people’s support from the bottom. N16 also recommended that it is 
necessary to involve stakeholders in the planning phase as much as possible. 
According to N14, the top-down approach also counts in policy support from 
governments, but he gave negative comments about the current government’s 
performance. He also proposed that decision-makers’ understanding about 
sustainability has an impact on green technology implementation such as GRLW.  
The strategy of good business case studies is another way to fill in the gap of 
“missing information”.  20% of the interviewees (N1, N6, N15, N19 and N23) 
recommended that it is significant to conduct good case studies to prove GRLW can 
have long-term payback without detrimental risks. N4 and N17 thought that it is 
necessary to have small-scale pilot cases. N19 also believed that a clear target and 
objective is important for people to understand the sustainability mission and engage 
themselves in sustainable practices. 
Similar to interviewee N1’s suggestion, N3, N13 and N22 all emphasised the 
significance of conducting research on GRLW to establish Australian-based data. 
Linking GRLW projects with other programs was recommended by N10 and N11. 
Five interviewees (N11, N12, N15, N17 and N23) focused on the demonstration of 
concrete benefits brought by GRLW to universities – financially, environmentally 
and socially.  
A sustainability champion is beneficial for gaining support from the wider 
community. N20 suggested that it would be helpful for GRLW application to obtain 
wider community support. For example, volunteers can be encouraged to take part in 
the maintenance tasks.  
Taking advantage of research ability in universities is a solution for information 
scarcity. N10 suggested that consultation with professionals would help to 
understand GRLW and provide necessary information. N13 and N22 indicated that 
doing research on GRLW in the Australian-specific context can help accumulate the 
necessary information as a reference, because overseas’ experience may not 
necessarily apply to the Australian situation. N23 indicated that combining research 
with GRLW projects would be beneficial for obtaining grants.  
In order to solve the financial problem, N11 suggested that universities need to look 
outside to explore more funding resources (the solutions are discussed in the 
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following Delphi surveys). N21 expressed confidence in building a new funding 
model to allocate resources to appeal to green initiatives. N19 advocated for the 
method of accurate cost-effectiveness analysis. N25 suggested a two-way method for 
sustainability officers and financial staff to enhance understanding and cooperation. 
If sustainability officers know more about the financial aspect, they can initiate 
sustainability proposals with more economic acceptance. If finance staff are more 
aware about sustainability, they can be more open-minded towards the allocation of 
funding for sustainability initiatives. This approach was also supported by N5. 
Key Findings:          
           
           
           
           
           
           
           
           
           
           
           
           
           
    
 
 
 
 
 
 
 
 
 
 GRLW has not been a mainstream alternative for sustainability initiatives on 
campus. The following factors cause barriers to GRLW application: 
 Financial (founding resource, tight budget and cost-effectiveness) 
 Awareness and attitude (lack of information and knowledge, insufficient 
understanding, lack of familiarity) 
 Lack of commitments to GRLW  
 Insufficient support from top management 
 Perceived risk 
 Fierce competition with many other green alternatives 
 Rapid payback required on tight timeframe 
 Individual’s worry about extra workload caused by sustainability initiatives 
 On-going maintenance  
 Lack of expertise in GRLW design and engineering within the university 
 Lack of experience and skills 
 Lack of mandatory backup of legal codes 
 Specific site factors (e.g. climate, native vegetation,  building’s condition) 
 Interviewees suggesed that there are a few ways to promote GRLW 
implementation on campus including: 
 Obtain necessary data and information to increase people’s knowledge about 
GRLW (e.g. benefits’ quantification, accurate cost-effectiveness) 
 Establish a demand driven system 
 Conduct business case studies 
 Consistent communication to provide people with adequate information 
 Test small scale pilot projects   
 Gain solid support from top management  
 Get wider community support (e.g. encourage volunteers to participate in the 
maintaining work) 
 Involve stakeholders in the planning phase as early as possible 
 Build different funding models to allocate resources to appeal to green 
initiatives 
 Execute accurate cost-effectiveness analysis 
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 Provide staff training 
 Carry out research on GRLW in Australian specific context and build database 
to share findings 
 Interviewees suggesed that there are a few ways to promote GRLW 
implementation on campus including 
 Advertise GRLW to enhance awareness and familiarity through multiple 
medium such as students’ newsletters, staff’s newsletters, website and so on 
 Promote financial people’s sustainable literary and sustainability 
practitioners’financial literacy 
 Link GRLW project with other educational/environmental programs 
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4.6 CHAPTER SUMMARY 
This chapter has presented the findings from the semi-structured interviews. Firstly, 
the interviews gathered perceptions about promoting sustainability in universities 
from the aspects of significance and motivations. The universities’ application of 
green technologies was investigated, particularly shedding light on GRLW 
implementation. Before moving towards the inspection of the organisational 
environment, the interviewees expressed their initial impression about universities’ 
unique characteristics. The three main components of the interviews were 
discussions about organisational issues, project management systems, and GRLW 
application on campus. Twenty-five knowledgeable and experienced practitioners 
who occupied significant positions dealing with sustainability in universities on a 
daily basis were interviewed. They provided a holistic view on current universities’ 
perceptions and practices of the sustainability pursuit in Australian universities.  
There is a prevailing awareness towards sustainability among Australian universities 
and most of them have made relatively impressive progress than years ago. 
Universities recognise the significance of pursing sustainability and are driven by 
many benefits such as cost savings, reputation enhancement and attracting potential 
students and so on. It is revealed that universities are in a transitional stage and the 
organisational environment posts a significant impact on project implementation. 
Organizational structure forms the basic structural framework for all activities to take 
place. The mainstream of vertical structure in universities is reasonably suitable for 
sustainability programmes, but this structure needs to be amended with regards to 
many aspects such as reporting process and responsibility distribution. Closely linked 
with hierarchy of vertical structure, the centralized decision making is also in the 
dominant position, but requires wider participation. Leadership is expected to be 
enhanced to actively support either providing policy direction or financial quote. The 
communication and coordination between different departments needs to be 
enhanced to set up a network. Identifying and involving key stakeholders is an 
effective way of ensuring stakeholders’ participation without slowing down the 
decision making process. As for the cultural shift, universities are in the transitional 
stage now but still needs a long time to embed sustainability into their organizational 
culture finally. Following the examination of universities’ organisational 
environment, interviewees’ comments on project management system also indicated 
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that many critical issues for sustainable project delivery management are essentially 
rooted in the organisational context. For example, the description about project 
process by interviewees emphasised the support of senior executive, consultation 
with sustainability experts, effective communication and key stakeholders’ 
participation. In addition, some factors which apply to the operational performance 
are addressed, including clear strategic planning, careful documentation, 
incorporation of sustainability in the design stage etc. The choice of a desirable 
project delivery method is recognised to be important to the success of sustainability 
implementation, and the currently most popular method is Design-Bid-Build. It 
happens very often in universities that academic staffs are involved with some 
facility project to play roles of conducting trial tests and providing professional 
suggestions, due to universities’ academic resources and expertise skills. Although 
different universities have different gateway processes for project implementation, 
the general project process is divided into 7 stages from the initial stage of 
conceptual planning to the final stage of post-project evaluation. 
The prominent barriers to applying GRLW on campus were identified in this 
research project. Cost remains the most crucial factor impacting on decision making 
for GRLW. Due to the limited budget, it is more difficult to include GRLW in the 
mainstream activities. The uncertainty and doubt about the cost-effectiveness 
highlight this factor. In fact, parts of this barrier may be more due to the lack of 
knowledge and information which results in misconception, than actual financial 
constraints. The lack of demonstration projects and applicable database gives rise to 
decision makers’ hesitation to adopt GRLW because they feel uncertain about the 
qualified benefits and don’t get inspired. The perceived risks and on-going 
maintenance are also ranked high on the list of barriers which are treated as technical 
issues, but it is still more related with lack of knowledge than real technical challenge 
out of consideration that GRLW technology has been developed for decades. Last 
but not least, the institutional resistance to innovations and changes is a cultural 
impact on universities’ activities. In response to these interconnected barriers, a set 
of comprehensive strategies have been provided by interviewees such as developing 
government-industry-university network, linking GRLW with teaching and research 
and so on. 
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To summarise, the success of sustainability projects in universities relies on the well-
operated “top-down” and “bottom-up” chain management system. Premised on the 
information above, the following stage of research engaged a Delphi study to identify 
primary strategic actions for decision support for GRLW promotion based on the 
experts’ consensus.  
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Chapter 5: DELPHI STUDY 
5.1 INTRODUCTION 
The pre-Delphi interviews explored a series of issues and strategies which were 
proposed to optimise the organisational environment, improve project management, 
and remove specific barriers to GRLW. Based on the list of strategies, the research 
advanced into the Delphi study to further identify and refine the most critical 
indicators as well as primary strategic actions. Not only did the Delphi study 
supplement more information to the preliminary findings from the pre-Delphi 
interviews, but also it verified the preliminary findings in order to refine the initial 
framework. Compared to traditional questionnaire survey, the Delphi technique can 
provide more profound and reliable findings because of the following reasons: (1) 
this research involves multiple topics such as organisational issues, sustainable 
project process in universities and GRLW implementation and so on, which requires 
the participants to own a relatively broad and in-depth knowledge. Literally expertise 
in certain areas is expected. Thus, the traditional questionnaire which is targeted at 
random samples may fail to obtain creditable answers and rich data because general 
people may have very limited knowledge about the universities’ complex 
organisational environment combined with specific project management as well as 
new technologies namely GRLW;(2) the existing literature implied that there is 
limited consensus on issues about “sustainability in universities” due to the breadth 
and complexity of this topic, so there is a driver for seeking agreement on this 
complicated matter, and Delphi study fits perfectly for this purpose rather than 
traditional questionnaire; (3) the merit of “trying to achieve consensus” embedded in 
Delphi technique inherently validate the data which will be converted into the 
strategic actions on the decision-support framework, as “two heads works better than 
one” through group opinions’ exchange, and the course of Delphi study involves 
consistent revision of participants’ responses.  
The following figure illustrates the role of the Delphi study in the framework 
development process. 
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             Figure 5.1: The Role of Delphi Study in Framework Development Process 
 
This chapter reports the process of the Delphi study in detail. The experts’ profiles 
are presented before the process of each round of Delphi survey is outlined. The 
results and analysis are described at the end of the chapter. The Delphi results led to 
the formation of a comprehensive framework integrating organisational 
considerations and project management issues.  
5.2 PROFILE OF THE PANEL EXPERTS 
This section introduces the composition of panel experts and their organisations, 
professional background (academic degrees and working experience). The overall 
response rate was also calculated.  
One of the most important factors which determine Delphi study’s effectiveness is to 
choose qualified experts for the purpose of high-performing group consensus 
achievement. Different from traditional surveys, Delphi study doesn’t require a 
statistical sample that attempts to represent a population (Okoli & Powlowski, 2004), 
but aims to approach high profile experts who have profound understanding of the 
specific topic. In this study, experts are required to have deep understanding of 
sustainability implementation issues in universities, including organisational 
performance and project management. With reference to the selection process of 
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panel members described in section 3.3.3.2, 29 potential experts were targeted and 
invited to participate in the Delphi study. Sixteen of these expressed their interest and 
agreed to participate – a total of 55.2% participation rate. The previous literature 
recommends the panel size is normally between 10 – 18 persons in order to achieve a 
certain degree of consensus, and thus 16 participants are sufficient.  
The participants were senior practitioners in the area of sustainable activities at 
universities. They were comprised of Deputy Vice Chancellors, professors, president 
and regional director of a leading organisation dealing with sustainability in 
Australian universities, consultants from government, directors or managers in 
various departments dealing with sustainable projects, and president and members of 
a professional organisational for GRLW. They all occupied significant positions in 
their own organisations and owned years of experience in their professional area. 
This laid a solid foundation for the validity and reliability of the Delphi data. The 
various constitution of this panel structure (e.g. academics, practitioners, policy 
makers, consultants) enables the Delphi study to obtain different perspectives as well. 
In addition, the panel members have international backgrounds, 3 of whom are from 
U.K. and 2 from New Zealand. This helps the researcher to have reference to other 
countries’ experiences. The following table presents a summary of the experts’ 
profiles, and the next figure illustrates their years of experience.  
Table 5:1: Profiles of the Panel Experts 
 
Participant Position  Organisation Professional Area 
H1 Professor University Research on sustainability and 
innovation  
H2 Deputy Vice Chancellor University Leadership 
H3 President of  a leading 
organisation 
Peak 
Association 
Sustainability in higher education 
H4 Vice President of  a leading 
organisation 
Peak 
Association 
Sustainability in higher education 
H5 Vice President of  a leading 
organisation 
Peak  
Association 
Sustainability in higher education 
H6 Member of  a leading 
organisation 
Peek 
Association 
Sustainability in higher education 
H7 Associate Head of school University Teaching and research, leadership 
H8 Government Consultant Government Sustainability policy 
H9 Member of Green Roof 
organisation 
University Green Roof design and 
engineering 
H10 Sustainability consultant in 
state government 
Government Sustainability consultancy 
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Participant Position  Organisation Professional Area 
H11 Deputy Vice Chancellor University Leadership 
H12 Principal Policy Advisor University Policy advice 
H13 Executive Director 
Sustainability 
University Sustainable project management 
and environmental planning 
H14 Executive Director, Finance 
and Resource Planning 
University Financial management  
H15 Associate Director of 
Operations, Facilities 
Management 
University Engineering and Maintenance 
H16 President of Green Roof  
organisation 
Peak 
Association 
Green Roof and Living Wall’s 
design and consultation 
 
 
 
Figure5.2: Demonstration of expert panel’s working experience 
 
 
 
Figure 5.3: Demonstration of expert panel’s academic qualification 
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5.3 FIRST ROUND DELPHI 
The Round 1 Delphi questionnaire was launched on 23 March 2012 through the Key 
Survey online system. A total of 16 participants were involved. The experts were 
given four weeks to complete the questionnaire. During the period, one reminder was 
sent to them about the due date.  
5.3.1 Format 
To start, invitation letters and consent information sheets were sent to each panel 
member electronically. This helped them to understand the purpose of the Delphi 
study and the administrative procedures. As a Delphi study is relatively time 
consuming, informing the participants of the process at the very beginning can 
effectively reduce the dropout rate in the subsequent rounds. In the introduction part 
of each Delphi questionnaire, the basic research background, the researcher’s 
information, and the approximate length of time to complete the questionnaire were 
explained. The panel experts were also assured of the confidentiality of the 
information due to the research ethics guidelines.  
In the first round of the Delphi study, various forms of questions were involved, 
including rating choices and open-ended questions. The major part of the 
questionnaire asked the experts to rate the extent of their agreement to 68 statements 
and the significance of 35 factors which were all identified from the previous 
interviews and further literature review based on the indications from interviewees. 
The statements were grouped into eight sections concerning a full range of 
organisational components and project management processes, as well as specific 
strategies for overcoming barriers to GRLW application. A 7 point Likert scale was 
used where 1 – Disagree, 2 – Less disagree, 3 – Much less disagree, 4 – Neutral, 5 – 
Somewhat agree, 6 – Agree, 7 – Strongly agree. At the end of each section, the 
experts were encouraged to provide other statements which were not included in the 
questionnaire.  
A similar rating method was used to rate items (e.g. qualities for competent 
leadership, barriers to sustainable project delivery, and critical factors for project 
success) which were summarised based on the interviewees’ responses and the 
review of the relevant literature. The experts were asked to rate their responses using 
a 7 point Likert scale where 1 – Insignificant, 2 – Much less insignificant, 3 – Less 
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insignificant, 4 – Neutral, 5 – Somewhat significant, 6 – Significant, 7 – Very 
significant. Some empty text lines were provided for the experts to list any other 
items which they believed were significant to add.  
5.3.2 Result and Analysis 
The main results in the first round of Delphi survey are rating of proposed strategies 
for GRLW promotion, which are presented in Appendix B. The statements under 
each category are arranged in a ranking order. In total, 79 statements under 9 
categories which cover organisational issues, project management and strategies for 
GRLW promotion are rated. The rating score is relatively high, with an average of 
5.59 (mean) out of 7. There are 24 statements (30.4%) rated 6.00 and above, 
representing “agree with the item” opinion. Most statements (43 statements 
occupying 54.4%) are scored between 5 and 6. Eleven statements (13.9%) are rated 
between 4 and 5, and only one statement (1.3%) is rated lowly at 3.63. In this round, 
consensus is obtained on 23 items (IQR ≤ 1), while the other statements’ IQR ranges 
from 1.75 to 3. The percentage of items on which agreement was achieved was 
29.1%.  
In order to explore more detailed information, some issues were further looked into 
to identify critical indicators or impacting factors. Table 5:4  shows the results of the 
experts’ ratings of qualities for a competent leader.  
Table 5:2: Rating of Competent Qualities for a Qualified Leader (Round 1) 
 
                       Importance of Each Quality for a Competent Leader
NO.           Quality Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
1 Excellent 
communication 
and ability to 
do teamwork 
6.50 0.730 7.00 1 
2 Vision and 
awareness 
about 
delivering 
sustainability 
6.38 0.719 6.50 1 
3 Open-minded 
to innovation 
and changes 
6.19 0.911 6.50 2 
4 Decisiveness 6.00 1.033 6.00 1.75 
5 Intellect 5.88 1.033 6.00 2 
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                       Importance of Each Quality for a Competent Leader 
(necessary 
knowledge and 
expertise about 
sustainability) 
6 Intuitive 
understanding 
of human 
nature 
5.53 1.187 5.00 2 
7 Persuasive and 
Charismatic 
personalities 
5.31 1.078 5.00 1 
 
Each quality was relatively highly rated, with all above 5 (4 out of 7 items were 6 
and above). The three most important qualities were excellent communication and 
ability to do teamwork, vision and awareness about delivering sustainability, and 
open-mindedness to innovation and changes. These three qualities were reflected by 
the preliminary findings about organisational resistance to innovations and change 
which emphasised the “lack of vision and awareness”, “inadequate commitment from 
top management” and “unsatisfactory communication”. 3 out of 7 items resulted in 
an IQR of 1 to obtain consensus, namely “excellent communication and ability to do 
teamwork” “vision and awareness about delivering sustainability” and “persuasive 
and charismatic personalities”.  
Another 10 qualities were recommended by experts, which were rated in the second 
round of the Delphi survey. They were: 1) empathy; 2) tenacious; 3) determined; 4) 
use long-term approach; 5) use transformational approach; 6) ability to involve 
stakeholders; 7) ability to envisage how sustainable innovations will be manifested in 
the future and to communicate this in positive terms to stakeholders; 8) do follow-up 
work; 9) consistency and credibility; and 10) good communication ability to develop 
a team.  
Some of the experts proposed a number of actions to take advantage of universities’ 
unique organisational characteristics to implement sustainability. These are presented 
in Table 5:5. 
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Table 5:3: Strategic Actions Developed from Universities’ Unique Characteristics 
 
Statements 
Responsibility are given to staff and students over their own specific work area 
Master planning, buildings, infrastructure decisions and other major works that have 
an impact on sustainable operations and teaching should be open up for wider input 
from university members where possible 
Essential to share best practices, tools and programs through network such as ACTS 
(Australian Campuses towards Sustainability) 
A single campaign with multiple champions for every stakeholders group in the 
university can prompt sustainability as a thriving initiative 
A constant review of all systems due to the evolving exchange of both students and 
teachers 
Commit to green star performance of buildings and seek support through Australian 
green building council to pursue and further develop best practice 
Use students through course work and research streams to make up resources 
shortages i.e. use students studying sustainability/architecture to prepare green star 
certification materials for new university buildings 
Involve the student unions and empower students to work with ground and building 
maintenance staff to develop sustainability options and demonstration sites 
There needs to be some interaction with private industry to get some answers from 
the coal face 
 
The pre-Delphi interviews showed a very broad picture of the project management 
system in universities which included project delivery method, critical roles involved 
in the project decision-making, and description of the general project delivery 
process. In the first round of the Delphi study, barriers to sustainable project delivery 
and critical factors for project success were rated (all the rating items were 
summarised from the literature review and pre-Delphi interviews). These are 
presented in Table 5:6 and Table 5:7, respectively.  
Table 5:4: Rating of Barriers to Sustainable Facility Project Delivery in Universities (Round 1) 
 
Barriers to Sustainable Project Delivery in Universities 
NO.           Barrier Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
1 Lack of human resources in 
sustainability profession 
and expertise 
5.63 1.500 6.00 2 
2 Lack of commitment to 
sustainability from top 
5.56 1.750 6.00 2 
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Barriers to Sustainable Project Delivery in Universities 
management 
3 A challenge of fitting new 
untried technology into 
current capital work 
program 
5.31 1.25 6.00 1.75 
4 Ownership and control of 
various components of 
infrastructure 
5.13 1.360 5.00 1.75 
5 Difficulties in 
communicating with key 
stakeholders 
5.00 1.211 5.00 2 
6 Lack of well established 
cooperation between 
academic staff and project 
team 
5.00 1.317 5.00 1.75 
7 Complexity of 
organisational environment 
(e.g. large size, frequent 
turnover) 
4.88 1.408 5.00 2 
8 Lack of client demand 4.69 1.493 5.00 2.75 
9 Exiting gaps between 
different management 
levels 
4.60 1.549 5.00 1 
10 Lack of assessment 
framework specific to 
universities’ context 
4.60 1.920 4.00 2 
11 Ever-changing management 
system 
4.31 
 
1.448 4.00 1.75 
 
Half of the “barrier items” fell into the category of scores between 5 and 6 which 
indicates these barriers were “somewhat significant” and the other half of the items 
were scored from 4.31 to 4.88. A very minor consensus was achieved in this section, 
where only 1 out of 11 items resulted in an IQR ≤ 1. The most three significant 
barriers were “lack of human resources in sustainability profession and expertise”, 
“lack of commitment to sustainability from top management” and “a challenge of 
fitting new untried technology into current capital work program”.  
The panel members also added five more barriers to the list, including: 1) funding 
and cost, 2) bureaucratic barriers from academic staff, 3) split budgets between 
capital and maintenance, 4) no requirement about addressing sustainability in state-
wide planning controls/regulations, and 5) lack of understanding about priorities and 
directions. 
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Table 5:5: Rating of Critical Factors for Sustainable Facility Project Delivery (Round 1) 
 
 
Critical Factors for Sustainable Project Success in Universities 
NO.           Factor Average 
Score 
Standard 
Deviation
Median Interquatile 
Range 
1 Top management 
commitment/support to project 
6.44 1.031 7.00 2 
2 Clear objective and scope 6.31 0.873 6.50 2 
3 Key stakeholders’ participation 6.06 0.929 6.00 1 
4 Availability of resources 
(financial, human and 
technical) 
6.00 1.211 6.00 2 
5 Integrated-sustainability 
planning and design 
5.94 0.680 6.00 1.75 
6 Multidisciplinary/competent 
project team 
5.94 
 
0.573 6.00 1.75 
7 Effective 
communication/information 
sharing channels 
5.94 1.063 6.00 2 
8 Accurate cost-effectiveness 
analysis 
5.88 0.957 6.00 2 
9 Seeking for integration with 
teaching and research 
5.81 1.328 6.00 1.75 
10 Comprehensive contract 
documentation 
5.75 1.000 6.00 1.75 
11 Risk management 5.50 0.894 5.50 1 
12 Proof and clarity of innovative 
concepts 
5.38 1.258 6.00 2.75 
13 Substantial demonstration cases 
and proper emphasis on past 
experiences 
5.31 0.873 5.00 1 
14 Cooperation and coordination 
between academic staff and 
project team 
5.20 1.377 5.50 1.75 
15 Awarding bids to the right 
designer/contractor 
5.19 1.328 5.00 1.75 
16 Wide community involvement 5.13 1.147 5.00 2 
17 Absence of bureaucracy 5.13 1.408 5.00 2 
18 Up-to-date technology 
utilization 
5.06 1.181 5.00 1.75 
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As shown in Table 5:7, all the items exploring the critical factors for sustainable 
project success were rated above 5 which indicated the overall tendency of 
“somewhat significant”, and 4 items among them were rated very high (6 and above) 
indicating their significance, namely “top management commitment/support to 
project”, “clear objective and scope”, “key stakeholders’ participation” and 
“availability of resources”. Consensus was achieved for 3 items (IQR≤ 1), and the 
percentage was 16.7%.  
The experts proposed another seven “critical factors for sustainable project success”, 
namely: 1) clear project performance criteria regarding sustainability, 2) allocation of 
these deliverables/accountabilities to individuals, 3) sustainability projects need 
themselves to be sustainable (e.g. maintenance of Green Roof), 4) apply the Green 
Star rating system of the Green Building Council of Australia, 5) engage 
environmental/sustainability consultants during the entire life-cycle, 6) run trial case 
under controlled conditions, and 7) post-occupancy evaluation.  
In order to fully understand the project management in universities, a few key actions 
for each stage of project management (with the stage breakdown based on the pre-
Delphi interviews) were supplemented by the experts as listed in Table 5:8. 
Table 5:6: Key Actions for Each Stage of Project Management 
Planning and Design Stage 
1 Identify key deliverables and procedures for achieving them 
2 Access to expert designers, proven design concepts, buildability, cost – 
benefits analysis 
3 Consult sustainability professionals and experts, integrate sustainability 
issues with planning and design 
4 Ensure resources are commensurate 
5 Clarify time framework and cost 
6 Thorough analysis and simulation of different alternatives 
7 Low impact score for environmental and social factors 
8 Monitor planning and design, open discussions and get input 
Pre-tendering Stage 
1 Verification of the design solutions against target 
2 Have Expression of Interest to assess the companies that are available to 
build the project 
3 Identify contractors which have sustainability credentials with track record 
of delivering sustainable projects 
4 Specify clear deliverables, cost and budget in detailed proposals 
5 Consult sustainability professionals and experts 
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 Contracting Stage 
1 Include clear requirements and metrics into contracts 
2 Ensure costs are manageable and risks covered 
3 Bidders have experience in building sustainable development teams 
4 Contract documentation includes responsibility for deliverables and overall 
project objectives 
5 Understand expectations of contractors 
6 Have a clear and precise specification in all areas 
7 Test ability of contractors to deliver and work with consultants 
8 Consult sustainability professionals and experts 
 Project Preparing Stage 
1 Communication with all teams 
2 Cost management check 
3 Ensure sustainability fits with broader use 
4 Establish communication protocols, reporting lines 
5 Setting up a control process for changes 
6 Check the availability of all needed resource 
7 Procedures and processes developed and committed to sustainability 
8 Contractor engagement 
9 Wide range of stakeholders in consulting ring 
Conceptual Stage 
1 Set clear and well understood goals and metrics 
2 Obtain vision and commitment from the top management 
3 Clarify budget 
4 Identify number and range of idea and stakeholders 
5 Consult sustainability professionals and experts, integrate sustainability with 
conceptual planning 
Execution and Operation Stage
1 Have low environmental and social impact 
2 Clarity of project performance 
3 Monitor implementation and consider ongoing operational issues 
4 Report the progress against the plan 
5 Verification of the construction and equipment against the requirements 
6 Partnering, extensive stakeholder input 
7 Consult sustainability professionals and experts 
8 Procedures and processes being allowed (audit) 
Project Close Out Stage
1 Confirm sustainability objectives met 
2 Conduct “lesson learnt” session 
3 Monitor project performance 
4 Review what went well and what did not. Reflect what would be done 
differently 
5 Certification of key deliverables provided to required standard 
6 Optimum operational instructions clear to users 
7 Verification of the systems against requirements, continuous project 
commissioning documentation 
 Maintenance Stage 
1 Compile post-construction review against sustainability targets 
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5.4 SECOND ROUND DELPHI 
The second round Delphi questionnaires were sent out on 28th April 2012. Similar to 
Round 1, the experts were given four weeks to complete the questionnaire. Two 
reminder letters were sent to those panel members during the waiting period. 
Unfortunately, one expert chose to withdraw from the survey due to his heavy 
workload and another two dropped out from the survey because they were on 
business trip overseas. Finally, a total of 13 experts returned their completed 
questionnaire in the second round over a period of four weeks.  
5.4.1 Format 
In this round, each panel expert was provided with a new questionnaire which 
requested them to reconsider the rating scores that they provided in Round 1. The 
total average score for each issue, stand deviation and the experts’ own score in the 
Round 1 were shown. They were asked to re-evaluate their score with reference to 
average values scored by the 16 experts in the first round. In addition, the experts 
were also asked to rate the newly introduced items.  
With the assistance of SPSS software, the statistical indicators such as mean, median, 
standard deviation, interquartile range and Kendall’s W were calculated. All the 
issues were then listed in descending order of importance in each category. As this 
Delphi survey was very comprehensive, including multiple topics, it was necessary 
and more accurate to evaluate the consensus among responses in each section besides 
looking at the overall situation.   
Result and Analysis 
The total number of rating strategies was increased to 124 in the second round due to 
the experts’ newly added opinions, with reference to Appendix C. The average score 
is 5.48. 28 statements (22.6%) are rated 6 and above, 76 statements (61.3%) are rated 
2 Operational documentation 
3 Continuous comparison of the real behaviour of the building against the 
targets 
4 Monitor against maintenance plan 
5 Limited resources required and climate proofed 
6 Engage the contractor in a long term maintenance 
7 Commissioning and preparing procedures and responsibilities developed 
and maintaining 
8 Serviceability and access to skills 
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between 5 and 6, 19 statements (15.3%) are rated between 4 and 5, and only 1 (0.8%) 
statement rated lowly at 3.92. Similar to Round 1, most statements are rated in the 
group of 5 to 6 which means “agree with the proposed strategies”. The participants 
agreed on 61 out of 124 items (IQR ≤ 1), which indicates a consensus level of 49.1% 
with the increase of 20% compared to Round 1. Further, Kendall’s W was computed 
by SPSS software to illustrate the degree of consensus. For the purpose of accurately 
evaluating the consensus among multiple themed groups of statements, the Kendall’s 
W is calculated in each category of strategies concerning about 1) external 
environment (support from government); 2) improvement on organisational 
structure, decision making style, organisational culture, leadership and 
communication; 3) betterment of project delivery process; and 4) specific 
suggestions for GRLW application (see Table 5:9). The consensus level is relatively 
low in this round according to the indication of Kendall’s W. 
                       Table 5:7: Kendall’s W for Each Category of Strategies in Round 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the second round of the Delphi study, experts were requested to rate leaders’ 
competent qualities which are gathered from the first round survey. Their responses 
are presented in Table 5:10.  
 
 
 
Category Kendall’s W
External environment (government) 0.371 
Organisational structure 0.323 
Decision making style 0.371 
Organisational culture 0.208 
Leadership 0.178 
Communication and coordination 0.411 
Stakeholders’ participation 0.432 
Project delivery process 0.264 
Specific suggestions for GRLW application 0.347 
Kendall’s W for the whole strategies 0.304 
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Table 5:8: Rating of Competent Qualities for a Qualified Leader (Round 2) 
 
 
All the qualities were rated with a high score except one item of “empathy” which 
was rated below 5. Compared to the first round, the top three qualities remained the 
same although the importance indicator changed slightly. For example, the item of 
                              Importance of Each Quality for a Competent Leader 
NO.           Quality Average 
Score 
Standard 
Deviation
Median Interquatile 
Range 
1 Excellent communication and 
ability to do teamwork 
6.38 0.650 6.00 1 
2 Vision and awareness about 
delivering sustainability 
6.23 0.599 6.00 1 
2 Open-minded to innovation 
and changes 
6.23 0.832 6.00 1.5 
4 Intellect (necessary knowledge 
and expertise about 
sustainability) 
6.15 0.555 6.00 0.5 
4 Ability to involve stakeholders 6.15 0.899 6.00 1 
6 Decisiveness 6.08 0.862 6.00 1 
6 Ability to envisage how 
sustainable innovations will be 
manifested in the future and to 
communicate this in positive 
terms to stakeholders 
6.08 0.954 6.00 1.5 
6 Use transformational approach 6.08 1.382 6.00 1 
9 Good communication and 
ability to develop a team 
5.92 0.862 6.00 1 
10 Use long term approach 5.85 1.144 6.00 2 
11 Intuitive understanding of 
human nature 
5.77 0.832 6.00 1.5 
12 Consistency and credibility- 
and provide resource to go 
beyond rhetoric 
5.62 1.121 6.00 2 
13 Do follow-up work 5.54 0.776 6.00 1 
14 Persuasive and Charismatic 
personalities 
5.46 0.967 5.00 1 
15 Determined 5.38 1.261 6.00 1 
16 Tenacious 5.23 1.301 5.00 1 
17 Empathy 4.89 1.143 5.00 2 
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“excellent communication and ability to do teamwork” dropped from 6.50 to 6.38.  
Consensus was obtained on 11 out of 17 items (IQR ≤ 1), and the percentage of 
agreement (64.7%) closely met the consensus level of two-thirds majority. The 
Kendall W was calculated to be 0.382 with the assistance of SPSS software.  
Premised on the unique characteristics of universities, a few strategies which take 
advantage of universities’ qualities were proposed by the experts in the first round. 
The results of their ratings in the second round are shown in Table 5:11.  
Table 5:9: Rating of Strategic Actions Related to Universities’ Unique Characteristics 
 
Strategies Related with Universities’ Unique Characteristics 
NO.           Strategy Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
1 Essential to share best 
practices, tools and 
programs through 
network such as ACTS 
(Australian Campuses 
towards Sustainability) 
5.62 1.446 6.00 2 
2 A single campaign with 
multiple champions for 
every stakeholders group 
in the university can 
prompt sustainability as a 
thriving initiative 
5.38 1.121 6.00 1.5 
3 There needs to be some 
interaction with private 
industry to get some 
answers from the coal 
face 
5.31 1.316 6.00 1.5 
3 Use students through 
course work and research 
streams to make up 
resources shortages i.e. 
use students studying 
sustainability/architecture 
to prepare green star 
certification materials for 
new university buildings 
5.31 1.437 6.00 2.5 
5 Commit to green star 
performance of buildings 
and seek support through 
Australian green building 
council to pursue and 
further develop best 
practice 
5.23 0.862 5.00 1.5 
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Strategies Related with Universities’ Unique Characteristics 
5 A constant review of all 
systems due to the 
evolving exchange of 
both students and 
teachers 
5.23 
 
1.166 5.00 1.5 
7 Master planning, 
buildings, infrastructure 
decisions and other major 
works that have an 
impact on sustainable 
operations and teaching 
should be open up for 
wider input from 
university members 
where possible 
5.15 1.281 5.00 1.5 
7 Involve the student 
unions and empower 
students to work with 
ground and building 
maintenance staff to 
develop sustainability 
options and 
demonstration sites 
5.15 1.864 5.00 3 
9 Responsibility are given 
to staff and students over 
their own specific work 
area 
4.85 0.801 4.00 1.5 
 
With an average score of 5.25, the rating items can be regarded as relatively high. 
However, no items under this category obtained an IQR ≤ 1. With a Kendall W of 
0.165, the level of consensus across panel members on the above nine items was very 
weak agreement.   
Table 5:10: Rating of Barriers to Sustainable Facility Project Delivery in Universities (Round 2) 
 
Barriers to Sustainable Project Delivery in Universities 
NO.           Barrier Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
1 Lack of commitment to 
sustainability from top 
management 
6.00 1.155 6.00 1.5 
2 Funding and finance 5.69 1.251 6.00 2 
3 Lack of human resources in 
sustainability profession and 
expertise 
5.54 1.127 6.00 1 
3 Split budgets between capital 5.54 1.506 6.00 1.5 
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Barriers to Sustainable Project Delivery in Universities 
and maintenance 
5 A challenge of fitting new 
untried technology into 
current capital work program 
5.46 1.127 6.00 1.5 
6 Ownership and control of 
various components of 
infrastructure 
5.38 0.870 5.00 1 
7 Bureaucratic barriers inertia 
from academic staff 
5.31 1.182 5.00 1.5 
8 Difficulties in 
communicating with key 
stakeholders 
5.00 0.817 5.00 0.5 
8 Lack of well established 
cooperation between 
academic staff and project 
team 
5.00 0.817 5.00 2 
8 Complexity of organisational 
environment (e.g. large size, 
frequent turnover) 
5.00 1.080 5.00 2 
8 Exiting gaps between 
different management levels 
5.00 0.913 5.00 1.5 
12 Lack of client demand 4.92 0.954 5.00 2 
13 Lack of understanding about 
priorities and directions and 
universities don’t have to 
regard for councils’ 
development control plans 
4.85 1.345 5.00 2.5 
14 State wide planning controls/ 
regulations don’t require 
sustainability to be addressed 
4.69 1.316 5.00 2.5 
15 Lack of assessment 
framework specific to 
universities’ context 
4.54 1.330 4.00 2 
16 Ever-changing management 
system 
4.46 
 
0.877 4.00 1 
 
There were some changes in the ranking orders of items after the second round 
Delphi. The first ranked item of “lack of human resources in sustainability profession 
and expertise” in the first round was replaced by the item of “lack of commitment to 
sustainability from top management”. Funding and finance was the newly added 
barrier which was rated as the second significant barrier. “Lack of human resources 
in sustainability profession and expertise” was ranked in the third place. Overall, 
consensus was obtained on four items (IQR ≤ 1), resulting in an agreement rate of 
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22.2%. The Kendall W was 0.247 which mirrored the result that a small number of 
barriers obtained IQR ≤ 1.  
Table 5:11: Rating of Critical Factors for Sustainable Facility Project Delivery (Round 2 
 
Critical Factors for Sustainable Project Success 
NO.           Factor Average 
Score 
Standard 
Deviation
Median Interquatile 
Range 
1 Top management 
commitment/support to 
project 
6.69 0.480 6.00 1 
2 Clear objective and scope 6.38 0.650 6.00 1 
3 Clear project performance 
criteria regarding 
sustainability 
6.31 0.855 6.00 1 
4 Integrated-sustainability 
planning and design 
6.15 0.555 6.00 0.5 
4 Seeking for integration with 
teaching and research 
6.15 1.144 6.00 1 
6 Availability of resources 
(financial, human and 
technical) 
6.08 0.641 6.00 0.5 
7 Effective 
communication/information 
sharing channels 
5.92 0.862 6.00 1 
8 Key stakeholders’ 
participation 
5.85 0.555 6.00 0 
9 Multidisciplinary/competent 
project team 
5.77 
 
0.439 6.00 0.5 
9 Risk management 5.77 0.725 6.00 1 
9 Post-occupancy evaluation 5.77 1.235 6.00 2 
12 Comprehensive contract 
documentation 
5.69 0.751 6.00 1 
12 Accurate cost-effectiveness 
analysis 
5.69 0.855 6.00 1 
14 Proof and clarity of 
innovative concepts 
5.54 0.519 6.00 1 
14 Wide community 
involvement 
5.54 0.519 6.00 1 
14 Allocation of these 
deliverables/accountabilities 
to individuals 
5.54 0.967 6.00 1 
17 Absence of bureaucracy 5.46 0.660 5.00 1 
17 Sustainability projects need 
themselves to be sustainable 
– e.g. maintenance of green 
roofs 
5.46 1.266 6.00 2 
20 Substantial demonstration 5.23 0.832 5.00 1.5 
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Critical Factors for Sustainable Project Success 
cases and proper emphasis 
on past experiences 
21 Awarding bids to the right 
designer/contractor 
5.15 0.987 5.00 1 
21 Up-to-date technology 
utilization 
5.15 0.899 5.00 1 
23 Apply to Green Star rating 
system of GBCA (Green 
Building Council of 
Australia) 
4.62 1.325 4.00 2.5 
24 Run a trial case under 
controlled condition 
4.54 1.127 5.00 2 
25 Engage 
environmental/sustainability 
consultants during all the 
life cycle 
4.38 0.961 4.00 1 
 
The significance of each factor was weighed as the average score of 5.39. Most 
factors (22 out of 25) were rated 5 and above, and 6 of them were above 6, 
representing the “significant” opinion. A high level of consensus was reached in this 
group. 20 out of 25 items reached an IQR ≤ 1 (percentage was 80%). The Kendall W 
reached 0.535, falling into the range of moderate agreement.  
As for the proposed “key actions” for each phase of project management in Round 1, 
the experts rated all the items in the second round Delphi, presented in Appendix D. 
Consensus was obtained for 20 items (the total number was 58), which led to a 
percentage of 34.5%. The Kendall W was 0.425 which indicated a fairly close to 
moderate consensus level.  
5.5 THIRD ROUND DELPHI 
Round 3 Delphi questionnaires were sent out on 15 June 2012. Similar to the 
previous rounds, the panel members were given four weeks to complete the 
questionnaire.  A reminder email was sent two weeks before the due date. A total of 
13 completed questionnaires were finally received by the middle of July 2012.  
5.5.1 Format 
In the final round, the panel members were requested to reassess their ratings in 
Round 2. Similar to the previous round, they were provided with the results of Round 
2 such as the average score for each item and the expert’s own rating in Round 2. 
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Subsequently, the average score (mean), standard deviation, median and IQR were 
all calculated.  
5.5.2 Results and Analysis 
In Round 3, the average score of strategies’ rating is 5.55 (see Appendix E). There 
are 31 statements (25%) rated 6.00 and above, representing “agree with the item” 
opinion. Most statements (75 statements representing 60.5%) are scored between 5 
and 6. 18 statements (14.5%) are rated between 4 and 5. In total, the participants 
agreed on 84 items out of 124 strategies (IQR ≤ 1), which indicated a consensus level 
of 67.7% with the increase of 18.6 % compared to Round 2. The SPSS software was 
used to compute the Kendall’s W for each section of strategies and the whole 
package as listed in Table 5.14. 
Table 5:12: Kendall’s W for Each Category of Strategies in Round 2 
 
 
 
 
 
 
 
 
 
 
 
 
The Kendall W was relatively low for the total 124 strategies, suggesting it was not a 
strong consensus. This can be explained by several reasons: the panellists have 
multiple professional backgrounds and deal with sustainability issues at different 
levels (including decision-making, policy consultation, project management, as well 
as design and engineering); all the strategies are very broad and cover various topics 
such as organisational issues, project management and specific suggestions for 
GRLW promotion. This result also verified one finding from the pre-Delphi 
interviews that people in universities have different knowledge, skill sets and 
interests about sustainability and universities’ academic freedom results in debates in 
Category Kendall’s W 
External environment (government) 0.440  
Organisational structure 0.335 
Decision making style 0.440 
Organisational culture 0.269  
Leadership 0.230 
Communication and coordination 0.449 
Stakeholders’ participation 0.430 
Project delivery process 0.278 
Specific suggestions for GRLW 
application 
0.363 
Kendall’s W for the whole strategies 0.354 
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sustainability implementation on campus, which may cause difficulties in achieving 
consensus.  
As in Round 2, the experts were required to rate the qualities again in order to 
identify the most important ones. Table 44 shows the ratings of the qualities for 
competent leadership.  
Table 5:13: Rating of Competent Qualities for a Qualified Leader (Round 3) 
 
Importance of Each Quality for a Competent Leader 
NO.           Quality Average 
Score 
Standard 
Deviation
Median Interquatile 
Range 
1 Excellent communication and 
ability to do teamwork 
6.46 0.650 6.00 1 
2 Open-minded to innovation 
and changes 
6.38 0.650 6.00 1 
3 Vision and awareness about 
delivering sustainability 
6.23 0.599 6.00 1 
4 Intellect (necessary knowledge 
and expertise about 
sustainability) 
6.15 0.555 6.00 0.5 
4 Ability to involve stakeholders 6.15 0.899 6.00 1 
6 Decisiveness 6.08 0.862 6.00 1 
6 Ability to envisage how 
sustainable innovations will be 
manifested in the future and to 
communicate this in positive 
terms to stakeholders 
6.08 0.954 6.00 1.5 
8 Transformational approach 6.08 1.382 6.00 1 
9 Good communication and 
ability to develop a team 
5.92 0.862 6.00 1 
10 Long term approach 5.85 1.144 6.00 2 
11 Intuitive understanding of 
human nature 
5.77 0.832 6.00 1.5 
12 Consistency and credibility- 
and provide resource to go 
beyond rhetoric 
5.69 1.087 6.00 2 
13 Do follow-up work 5.54 0.776 6.00 1 
14 Persuasive and Charismatic 
personalities 
5.46 0.967 5.00 1 
15 Determined 5.38 1.261 6.00 1 
16 Tenacious 5.23 1.301 5.00 1 
17 Empathy 4.96 1.077 5.00 2 
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All the qualities were rated with a high score except one item of “empathy” which 
was rated below 5. Compared to the second round, the top three qualities remained 
the same although the rank of two items (“vision and awareness about delivering 
sustainability” and “open-minded to innovation and changes”) switched with each 
other. The most attention was given to the quality of “excellent communication and 
ability to do teamwork”, which reflected the previous discovery from the interviews 
that leadership drives effective communication and the coordination between senior 
executives and operational staff is expected to be improved. Consensus was obtained 
on 12 out of 17 items (IQR≤ 1), and the percentage of agreement (70.6%) reached 
the consensus level of two-thirds majority. The Kendall W for this section of items 
was 0.424. The next table shows the ratings for the strategies related to universities’ 
unique characteristics.  
Table 5:14: Rating of Strategic Actions Related to Universities’ Unique Characteristics 
 
Strategies Related with Universities’ Unique Characteristics 
NO.           Strategy Average 
Score
Standard 
Deviation
Median Interquatile 
Range
1 Essential to share best 
practices, tools and programs 
through network such as ACTS 
(Australian Campuses towards 
Sustainability) 
5.69 1.251 6.00 2 
2 There needs to be some 
interaction with private 
industry to get some answers 
from the coal face 
5.46 1.127 6.00 1 
4 Master planning, buildings, 
infrastructure decisions and 
other major works that have an 
impact on sustainable 
operations and teaching should 
be open up for wider input 
from university members 
where possible 
5.31 1.109 5.00 1 
4 Involve the student unions and 
empower students to work with 
ground and building 
maintenance staff to develop 
sustainability options and 
demonstration sites 
5.31 1.548 5.00 3 
6 Use students through course 
work and research streams to 
make up resources shortages 
5.23 1.423 6.00 1.5 
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Strategies Related with Universities’ Unique Characteristics 
i.e. use students studying 
sustainability/architecture to 
prepare green star certification 
materials for new university 
buildings 
6 Commit to green star 
performance of buildings and 
seek support through 
Australian green building 
council to pursue and further 
develop best practice 
5.23 0.862 5.00 1.5 
6 A constant review of all 
systems due to the evolving 
exchange of both students and 
teachers 
5.23 
 
0.987 5.00 1 
9 Responsibility are given to 
staff and students over their 
own specific work area 
5.15 0.801 4.00 1.5 
 
With a total average score of 5.33 (slightly higher than Round 2 rating), the rating 
items can be regarded as relatively high. However, the consensus level was still very 
low under this category with only 3 items obtaining an IQR ≤ 1. The Kendall W was 
low (down to 0. 188).  
Table 5:15: Rating of Barriers to Sustainable Facility Project Delivery in Universities (Round 2) 
 
Barriers to Sustainable Project Delivery in Universities 
NO.           Barrier Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
1 Lack of commitment to 
sustainability from top 
management 
6.23 0.832 6.00 1 
2 Funding and cost 5.77 0.927 6.00 1 
3 Split budgets between capital 
and maintenance 
5.69 1.032 6.00 1 
4 Lack of human resources in 
sustainability profession and 
expertise 
5.54 1.127 6.00 1 
4 Bureaucratic barriers inertia 
from academic staff 
5.54 0.877 5.00 1 
6 A challenge of fitting new 
untried technology into 
current capital work program 
5.46 1.127 6.00 1.5 
7 Ownership and control of 
various components of 
5.38 0.870 5.00 1 
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Barriers to Sustainable Project Delivery in Universities 
infrastructure 
8 Complexity of organisational 
environment (e.g. large size, 
frequent turnover) 
5.15 0.987 5.00 2 
9 Difficulties in 
communicating with key 
stakeholders 
5.00 0.817 5.00 0.5 
9 Lack of well established 
cooperation between 
academic staff and project 
team 
5.00 0.817 5.00 2 
9 Exiting gaps between 
different management levels 
5.00 0.913 5.00 1.5 
12 Lack of client demand 4.92 0.760 5.00 1.5 
12 Lack of understanding about 
priorities and directions and 
universities don’t have to 
regard for councils’ 
development control plans 
4.92 1.320 5.00 2.5 
14 State wide planning controls/ 
regulations don’t require 
sustainability to be addressed 
4.77 1.301 5.00 2.5 
15 Lack of assessment 
framework specific to 
universities’ context 
4.62 1.198 4.00 2 
16 Ever-changing management 
system 
4.54 
 
0.877 4.00 1 
 
There are some minor changes in the ranking orders of items after the second round 
Delphi. “Lack of commitment to sustainability from top management” was ranked in 
the first place with a high rating of 6.23, closely followed by “funding and cost”. The 
ranking between items of “split budgets between capital and maintenance” and “lack 
of human resources in sustainability profession and expertise” were also changed due 
to the increased rating score of the former. Those barriers are tightly related to 
organisational drawbacks, which reflect many ideas appearing in pre-Delphi 
interviews. For instance, interviewees proposed that the organisational structure 
should have a desirable budgetary process for sustainability. In a responsive way, 
experts specify an important barrier which is “split budgets between capital and 
maintenance” which is an internal organisational problem. Other issues such as 
“difficulties in communication” “responsibility allocation and various author levels” 
and “under resourcing in sustainability staff” are all frequently addressed by 
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interviewees before. Overall, consensus was obtained on eight items (IQR ≤ 1) 
resulting in an agreement rate of 50 %. In this section, the Kendall W was 0.335, 
which belonged to the weak to moderate range.  
Table 5:16: Rating of Critical Factors for Sustainable Facility Project Delivery (Round 3) 
 
Critical Factors for Sustainable Project Success 
NO.           Factor Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
1 Top management 
commitment/support to project 
6.69 0.480 6.00 1 
2 Clear objective and scope 6.38 0.650 6.00 1 
3 Clear project performance 
criteria regarding sustainability 
6.30 0.855 6.00 1 
4 Integrated-sustainability 
planning and design 
6.15 0.555 6.00 0.5 
4 Project’s integration with 
teaching and research 
6.15 1.144 6.00 1 
6 Availability of resources 
(financial, human and 
technical) 
6.08 0.641 6.00 0.5 
7 Effective 
communication/information 
sharing channels 
5.92 0.862 6.00 1 
7 Post-occupancy evaluation 5. 92 1.038 6.00 1.5 
7 Post-occupancy evaluation 5. 92 1.038 6.00 1.5 
9 Key stakeholders’ participation 5.85 0.555 6.00 0 
10 Multidisciplinary/competent 
project team 
5.77 0.439 6.00 0.5 
10 Risk management 5.77 0.725 6.00 1 
12 Comprehensive contract 
documentation 
5.69 0.751 6.00 1 
13 Accurate cost-effectiveness 
analysis 
5.69 0.855 6.00 1 
14 Proof and clarity of innovative 
concepts 
5.54 0.519 6.00 1 
14 Allocation of these 
deliverables/accountabilities to 
individuals 
5.54 0.967 6.00 1 
16 Absence of bureaucracy 5.46 0.660 5.00 1 
16 Cooperation and coordination 
between academic staff and 
project team 
5.46 1.050 6.00 1 
16 Sustainability projects need 
themselves to be sustainable – 
e.g. maintenance of green 
roofs 
5.46 1.266 6.00 2 
19 Wide community involvement 5.38 0.870 6.00 1 
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Critical Factors for Sustainable Project Success 
20 Substantial demonstration 
cases and proper emphasis on 
past experiences 
5.38 0.770 6.00 1 
21 Awarding bids to the right 
designer/contractor 
5.15 0.987 5.00 1 
22 Up-to-date technology 
utilization 
5.15 0.899 5.00 1 
23 Apply to Green Star rating 
system of GBCA (Green 
Building Council of Australia) 
4.62 1.325 4.00 2.5 
24 Run a trial case under 
controlled condition 
4.62 1.044 5.00 1.5 
25 Engage 
environmental/sustainability 
consultants during all the life 
cycle 
4.38 0.961 4.00 1 
 
As in Round 2, most factors (22 out of 25) were rated high (5 and above). Among 
them, six factors were above 6, representing the “significant” opinion; these were the 
same items from Round 2. In addition, the ranking of these six most significant 
factors didn’t change much except that “seeking for integration with teaching and 
research” was upgraded from fifth to fourth ranking, which was equal to the ranking 
of “integrated-sustainability planning and design”.  
Most of critical factors belong to organisational categories which were commented 
by interviewees. In relation to the obstacle “lack of commitment from top 
management”, the most critical factor was identified to be “top management’s 
commitment”. It can be concluded that the importance of “top management’s 
commitment” was emphasised throughout the study.  Similarly, interviewees often 
mentioned the insufficient human resource in sustainability team constrains the 
progress of sustainability implementation in such a large organisation. In response, 
experts ranked “available resources” the sixth most important factor. The same rule 
also applies to “absence of bureaucracy” “accurate cost-effectiveness analysis” 
“corporation between academic staff and operational staff” and “wide community 
involvement” and so on. 
A high consensus level was reached in this group. 21 out of 25 items reached an IQD 
≤ 1 (percentage was 84%). Responding to the large number of items meeting the 
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criterion of IQR ≤ 1, the Kendall W was 0.599 which indicated a moderate to strong 
consensus.  
In terms of rating result of key actions in project delivery (see Appendix F), the 
action indicators in each stage are rated very high above 5. All the action indicators 
in each stage were rated very high (above 5). There was a huge increase in the 
number of items reaching consensus. Overall, the consensus was obtained on 41 
items of IQR ≤ 1 (the total number of rating items was 58), representing an 
agreement rate of 70.7%. However, there were differences of consensus achievement 
between the different phases of project implementation. For example, all the key 
actions in the “conceptual stage” and “pre-tendering” stage obtained IQR ≤ 1. In 
contrast, only three key actions in the “maintenance stage” met this standard. For the 
whole section, the Kendall W is 0.490 which suggested that the degree of consensus 
for “key actions in each phase of project delivery” was close to moderately strong.  
5.6 RELIABILITY, STABILITTY AND ACCURACY 
5.6.1 Reliability 
It is important to determine the questionnaire’s reliability in order to ensure the 
robustness of this research. Cronbach’s alpha is the most common measure of 
internal consistency (reliability) for multiple Likert-scale questions in a questionnaire 
(Sasaki, 1996). The theoretical alpha varies from 0 to 1, with higher values of alpha 
indicating a more desirable reliability. Table 5:19 presents the meanings of 
Cronbach’s alpha in different ranges.  
 
Table 5:17: Commonly Accepted Rule for Using Cronbach’s alpha to Decide Internal 
Consistency 
Cronbach’s  alpha Internal consistency 
α ≥ .9 Excellent 
.9 > α ≥ .8 Good 
.8 > α ≥ .7 Acceptable 
.7 > α ≥ .6 Questionable 
.6 > α ≥ .5 Poor 
.5 > α Unacceptable 
 
(George & Mallery, 2003; Kline, 1999) 
 
The Delphi study involved three rounds of questionnaire. There were newly added 
items in Round 2 compared to Round 1, and panellists gave new ratings in Round 3 
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even though the questionnaire stayed the same from Round 2 to Round 3. As a result, 
it was necessary to test the Cronbach’s alpha for the three rounds of the questionnaire 
(see Table 5:20). 
Table 5:18: Cronbach's alpha for Each Round of Questionnaires 
Reliability Statistics 
Round 1 
Cronbach's Alpha
Cronbach's Alpha 
Based on 
Standardized 
Items No. of Items 
.966 .967 115
 
Reliability Statistics 
Round 2 
Cronbach's Alpha
Cronbach's Alpha 
Based on 
Standardized 
Items No. of Items 
.983 .984 249
 
Reliability Statistics 
Round 3 
Cronbach's Alpha
Cronbach's Alpha 
Based on 
Standardized 
Items No. of Items 
.988 .987 249
 
As shown above, the Cronbach Alpha in each round of Delphi questionnaire reached 
the level of “excellent” (α ≥ .9). It is concluded that the Likert scale used in this 
questionnaire was appropriate for internal consistency. This supports the research’s 
reliability.  
5.6.2 Stability 
A primary objective of a Delphi study is to obtain consensus. In order to make the 
consensual conclusions yielded from the Delphi study more acceptable, statistical 
techniques rather than arbitrary criteria are used to determinethe stopping point for 
the final round (Dajani et al., 1979).Stability between rounds is also suggested as an 
indicator of consensus (Crisp et al., 1997) as well as a criterion for terminating the 
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Delphi rounds. However, it is noted that the existence of consensus “doesn’t 
necessarily mean finding the correct answer, opinion, or judgement; rather consensus 
is a way to identify areas the group of experts consider important in relation to the 
topic” (Hasson et al., 2000).  
Instead of simple methods of comparing the averages or percentages of responses for 
each question from two consecutive rounds, it is recommended to apply more 
statistically sound analytical methods (Kalaian & Kasim, 2012). There are a few 
statistical methods available for determining the stability, grouped into the two main 
categories of parametric and non-parametric. Non-parametric statistical methods 
need to be applied for setting the stopping criteria for further rounds of a Delphi 
questionnaire if the number of experts in the panel is less than 30 and/or the 
distribution of the responses for each of the items is skewed (non-normal 
distribution) (Kalaian & Shah, 2006; Yang, 2003). Thus, in this research, the 
Wilcoxon paired signed-ranks t-test was chosen to assess whether there was 
difference between the ratings of the responses from the same experts in two 
sequential rounds (Privitera, 2012). The P-value ≤0.05 was defined for the test to 
indicate that there were significant changes between two consequent rounds.  
SPSS software was used to perform the Wilcoxon paired signed-ranks t-test. The 
results (see Appendix G) show that the differences in the responses to each item from 
Round 2 and Round 3 were not significantly different from the zero due to the P-
value > 0.05.These results indicate that there was little change in the experts’ 
opinions in the two consecutive rounds and that Round 3 can be considered to reach 
the stopping point. 
Taking statement B1112 (“a financial audit between sustainability results/outputs and 
funding allocation should be established to stimulate universities’ efforts in pursuing 
sustainability”) for example, the Z-value of this test was -0.707 with a P-value of 
0.480 (see Table 5:21). This result means the differences in ranks of the responses to 
this item from the sequential rounds of the Delphi survey (Round 2 and Round 3) 
were not significantly different from zero. Thus, it can be concluded that the 
participants’ opinions on this item elicited a stable state.  
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Table 5:19: Result of Wilcoxin paired T rest of statement B1112 between Round 2 and Round 3 
 
 B1112R2-
B1112R3 
Z 
Asymp. Sig. (2-tailed)
-.707 
.480 
 
5.6.3 Accuracy 
In order to better understand the Delphi data, two additional non-parametric tests 
were adopted, which was suitable for this situation of a small sample number and 
skewed data. Spearman’s rho was used to identify the direction of the relationship 
between two variables which were at ordinal scales (Dawson & Trapp, 2008). The 
Mann-Whitney test was used to determine whether there were significant differences 
between the two independent subgroups on certain variables. This test is the non-
parametric alternative to the independent t-test.  
5.6.3.1 Spearman’s rho for Correlation between Variables 
Groups of strategies were summarised from the pre-Delphi interviews and reviewed 
by experts through three rounds of the Delphi study. The existence of any 
relationships between participants’ responses to independent variables under each 
theme was explored. Spearman's correlation coefficient (rho) was calculated to show 
the strength and direction of the relationship between two continuous variables where 
both variables were at least ordinal scales (Dawson & Trapp, 2008; Pallant, 2001).  
All the statistical computation was executed by SPSS software. This analysis would 
help sustainability practitioners to produce systematic strategies which have the 
potential to be combined together. Due to the multiple themes existing in this Delphi 
study, it was meaningful to examine the correlation between statements under each 
section.  
Only the agreed statements (strategies on consensus) which had strong relationships 
are presented in the body of the thesis (P-value <0.01 indicates highly significant or 
P-value < 0.05 indicates significant).  
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Table 5:20: Relationship between Strategies for “External Environment” 
 
Statements Correlation 
Coefficient 
Sign of 
relationship 
Significance 
of 
relationship 
Statement “a financial audit between 
sustainability results/outputs and 
funding allocation should be 
established” – Statement 
“government should develop 
partnership with peak organisations 
such as ACTS and provide funding 
to these organisations” 
0.735 Positive Highly 
significant  
(p=0.004) 
 
The positively strong relationship indicates that governments’ adopting a new 
financial audit between sustainability results and funding allocation can positively 
help to provide funding to peak organisations such as ACTS and develop partnership.  
Table 5:21: Relationships between Strategies for "Organisational Structure Improvement" 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “universities’ structure 
should be a matrix composed of 
vertical and horizontal elements to 
achieve the most efficiency and 
effectiveness” – Statement “a 
sustainability officer can work more 
effectively if it is positional directly 
under the portfolio of Vice 
Chancellor or Deputy Vice 
Chancellor” 
0.705 Positive Highly 
significant  
(p=0.007) 
Statement “universities’ structure 
should be a matrix composed of 
vertical and horizontal elements to 
achieve the most efficiency and 
effectiveness” – Statement “a linkage 
should be built between academic 
staff and general staff” 
0.735 Positive Significant 
(p=0.010) 
Statement “a sustainability officer 
can work more effectively if it is 
positional directly under the portfolio 
of Vice Chancellor or Deputy Vice 
Chancellor” – Statement “a linkage 
0.560 Positive Significant  
(p=0.046) 
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should be built between academic 
staff and general staff” 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “a sustainability officer 
can work more effectively if it is 
positional directly under the portfolio 
of Vice Chancellor or Deputy Vice 
Chancellor” – Statement “balancing 
multiple missions of universities is a 
challenge when dealing with 
sustainability tasks” 
0.708 Positive Highly 
significant 
(p=0.007) 
 
Based on the relationships shown above, an organisational-matrix structure is 
optimal to be designed as follows: the Sustainability Officer’s position in the vertical 
specification is directly under the Vice Chancellor or Deputy Vice Chancellor, while 
the horizontal linkage between academic staff and general staff is encouraged, for the 
purpose of balancing multiple missions.  
Table 5:22: Relationship between Strategies for "Decision Making" 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “Decision makers measure 
the cost effectiveness accurately” – 
Statement “Universities provide 
decision makers with sufficient 
professional consultancy” 
0.574 Positive Significant 
(p=0.040) 
Statement “Universities reduce or 
eliminate differences in interests of 
students, staff and senior executives” 
– Statement “the compatibility of 
sustainability practices to the existing 
values and experiences of universities 
is a critical indicator to decision 
making” 
0.616 Positive Significant 
(p=0.025) 
Statement “decision makers ability to 
refine, elaborate and modify 
sustainability to the needs and 
objectives of universities to the needs 
and objectives of universities can 
help promote sustainability”– 
Statement “getting finance division 
aware of sustainability can 
0.790 Positive Highly 
significant 
(p=0.001) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
effectively help decision making for 
sustainability” 
Statement “the compatibility of 
sustainability practices to the existing 
values and experiences of universities 
is a critical indicator to decision 
making” – Statement “establishing an 
organisational culture which is open 
to innovations and changes can help 
decision making for sustainability 
0.665 Positive Significant 
(p=0.013) 
 
Decision makers execute accurate cost-effectiveness when provided with sufficient 
professional consultancy. As decision-makers are required to refine and adjust 
sustainability practices to organisational needs and objectives, one of the critical 
methods is to increase finance division’s awareness about sustainability. The 
organisational culture’s openness to innovation and changes also positively impact 
on the compatibility of sustainability practices to organisational values. No 
significant correlations were found between the strategies under the theme of 
“organisational culture”. No significant correlations are found between strategies 
under the theme of “organisational culture”. 
Table 5:23: Relationship between Strategies for "Leadership" 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “leaders should employ 
people who support sustainability 
vision” – Statement “leaders need 
to develop key performance 
indicators that enable sustainable 
options” 
0.566 Positive Significant 
(p=0.044) 
 
As the above relationship indicates, leaders should develop key performance 
indicators for employees who support the sustainability vision. 
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Table 5:24: Relationship between Strategies for "Communication" 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance of 
relationship 
Statement “optimizing 
organisational structure and 
controlling organisational size 
can alleviate the situation of 
difficult communication in 
universities” – Statement 
“good communication can help 
establish a sustainability-
oriented organisational culture 
and versa vice” 
0.575 Positive Significant 
(p=0.040) 
Statement “optimizing 
organisational structure and 
controlling organisational size 
can alleviate the situation of 
difficult communication in 
universities” – Statement 
“limiting and removing 
bureaucracy can bring more 
effective communication” 
0.598 Positive Significant 
(p=0.031) 
Statement “optimizing 
organisational structure and 
controlling organisational size 
can alleviate the situation of 
difficult communication in 
universities” – Statement 
“keeping in pace with the 
latest technology can improve 
the communication quality” 
0.692 Positive Highly significant  
(p=0.009) 
Statement “optimizing 
organisational structure and 
controlling organisational size 
can alleviate the situation of 
difficult communication in 
universities” – Statement “a 
small forum of varied 
stakeholders to filter all the 
information from senders and 
recipients” 
0.624 Positive Significant 
(p=0.023) 
Statement “optimizing 
organisational structure and 
controlling organisational size 
can alleviate the situation of 
0.565 Positive Significant 
(p=0.044) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance of 
relationship 
difficult communication in 
universities” – Statement 
“enable upward and downward 
flows in communication to 
ensure it is meaningful and not 
tokenistic” 
Statement “a clear 
communication plan is needed 
in universities, including the 
phases of identification, 
planning, communication and 
feedback loop” – Statement 
“an open culture and strongly 
supportive leadership in a 
department will make the 
communication and 
coordination more easily” 
0.692 Positive Highly significant 
(p=0.009) 
Statement “a clear 
communication plan is needed 
in universities, including the 
phases of identification, 
planning, communication and 
feedback loop” – Statement 
“conflict management should 
be integrated with the 
communication plan to 
overcome the boundaries and 
differences between different 
departments” 
0.601 Positive Significant 
(p=0.030) 
Statement “a clear 
communication plan is needed 
in universities, including the 
phases of identification, 
planning, communication and 
feedback loop” – Statement 
“avoiding the bombard of 
information to target people 
should be put attention to 
because a large amount of 
information needs to be 
processed within limited time 
and effort” 
0.621 Positive Significant  
(p=0.024) 
Statement “a clear 
communication plan is needed 
in universities, including the 
phases of identification, 
planning, communication and 
feedback loop” – Statement 
0.556 Positive  Significant  
(p=0.048) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance of 
relationship 
“enable upward and downward 
flows in communication to 
ensure it is meaningful and not 
tokenistic” 
Statement “optimizing 
organisational structure and 
controlling organisational size 
can alleviate the situation of 
difficult communication in 
universities” – Statement 
“enable upward and downward 
flows in communication to 
ensure it is meaningful and not 
tokenistic” 
0.565 Positive Significant 
(p=0.044) 
Statement “using different 
media is an important and 
effective way to enhance 
communication and the 
preferred communication 
method should be identified 
and decided by target people” 
– Statement “Taking 
advantage of champions to 
disseminate messages is an 
effective way” 
0.583 Positive Significant 
(0.037) 
Statement “an open culture 
and strongly supportive 
leadership in a department will 
make the communication and 
coordination more easily” – 
Statement “conflict 
management should be 
integrated with the 
communication plan to 
overcome the boundaries and 
differences between different 
departments” 
0.832 Positive Highly significant 
(p=0.000) 
Statement “an open culture 
and strongly supportive 
leadership in a department will 
make the communication and 
coordination more easily” – 
Statement “maintaining the 
communication relationship 
between academic and 
operational staff is important” 
0.735 Positive Highly significant 
(p=0.004) 
Statement “an open culture 
and strongly supportive 
0.844 Positive Highly significant 
(p=0.000) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance of 
relationship 
leadership in a department will 
make the communication and 
coordination more easily” – 
Statement “Avoiding the 
bombard of information to 
target people should be put 
attention to” 
Statement “conflict 
management should be 
integrated with the 
communication plan to 
overcome the boundaries and 
differences between different 
departments” – Statement 
“maintaining the 
communication relationship 
between academic and 
operational staff is important” 
0.700 Positive Highly significant 
(p=0.008) 
Statement “using different 
media is an important and 
effective way to enhance 
communication and the 
preferred communication 
method should be identified 
and decided by target people” 
– Statement “Taking 
advantage of champions to 
disseminate messages is an 
effective way” 
0.583 Positive Significant 
(0.037) 
Statement “conflict 
management should be 
integrated with the 
communication plan to 
overcome the boundaries and 
differences between different 
departments” – Statement 
“Avoiding the bombard of 
information to target people 
should be put attention to” 
0.779 Positive Highly significant 
(p=0.002) 
Statement “conflict 
management should be 
integrated with the 
communication plan to 
overcome the boundaries and 
differences between different 
departments” – Statement 
“enable upward and downward 
flows in communication to 
0.660 Positive Significant 
(p=0.014) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance of 
relationship 
ensure it is meaningful and not 
tokenistic”  
Statement “maintaining the 
communication relationship 
between academic and 
operational staff is important” 
– Statement “engage with 
stakeholders to see what their 
communication preferences 
are” 
0.566 Positive Significant(p=0.044) 
Statement “good 
communication can help 
establish a sustainability-
oriented organisational culture 
and versa vice”   Statement 
“keeping in pace with the 
latest technology can improve 
the communication quality” 
0.669 Positive Significant 
(p=0.012) 
Statement “good 
communication can help 
establish a sustainability-
oriented organisational culture 
and versa vice” – Statement 
“enable upward and downward 
flows in communication to 
ensure it is meaningful and not 
tokenistic” 
0.656 Positive Significant 
(p=0.015) 
Statement “keeping in pace 
with the latest technology can 
improve the communication 
quality” – Statement 
“messages need to show how 
sustainable changes will move 
people to a better place” 
0.659 Positive Significant 
(p=0.010) 
Statement “keeping in pace 
with the latest technology can 
improve the communication 
quality” – Statement “a small 
forum of varied stakeholders 
to filter all the information 
from senders and recipients” 
0.575 Positive Significant 
(p=0.040) 
Statement “keeping in pace 
with the latest technology can 
improve the communication 
quality” – Statement “enable 
upward and downward flows 
in communication to ensure it 
is meaningful and not 
0.667 Positive Significant 
(p=0.013) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance of 
relationship 
tokenistic” 
Statement “messages need to 
show how sustainable changes 
will move people to a better 
place” – Statement “enable 
upward and downward flows 
in communication to ensure it 
is meaningful and not 
tokenistic” 
0.633 Positive Significant 
(p=0.020) 
 
The strong correlation between organisational structure betterment and good 
communication emphasises the fundamental importance of organisational structure. 
Limiting and removing bureaucracy, discussing with stakeholder representatives, 
taking advantage of advanced technologies and enabling vertical and horizontal 
information flow are all positively impacted by organisational structure 
improvement. It is necessary to design a clear communication plan which can avoid 
information bombardment and to relieve people’s workload. The upward and 
downward information flow should be unimpeded in the communication channel. An 
open culture is meaningful for reducing the isolation in different departments to 
enhance better communication, and also helps to filter useful information to target 
audience. Conflict management, as part of a Communication Officer’s job, should be 
conducted to maintain the communication between academics and operational staff. 
Conflict management also has a positive relation to upward and downward 
information flow. Understanding stakeholders’ preference is closely related with 
communication maintenance between different groups. Taking advantage of the 
latest technology is important for effective communication and culture forming, and 
a good communication is dependent on the meaningful “two-way” information 
conveyed between top level and ground level. A smooth information flow is 
positively related with the utilisation of latest technologies and clear demonstration 
of communication objectives. In order to make full use of latest technology, a small 
forum of stakeholders can be gathered to obtain opinions on information filtering.  
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Table 5:25: Relationship between Strategies for “Stakeholders’ participation” 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “Stakeholders should be 
provided with correct and 
convenient methods” – Statement 
“Top down support from senior 
executives can help enhance 
stakeholders’ participation” 
0.625 Positive Significant 
(p=0.038) 
Statement “Multiple ways are used 
to disseminate information and 
engage different interests” – 
Statement “A network of stakeholder 
representatives across the university 
should be established and critical 
stakeholders are involved at different 
levels” 
0.710 Positive Highly 
significant 
(p=0.003) 
Statement “A network of stakeholder 
representatives across the university 
should be established and critical 
stakeholders are involved at different 
levels”– Statement “Levels of 
stakeholders’ participation are 
divided based on hierarchy” 
0.657 Positive Significant 
(p=0.238) 
Statement “Identifying key 
stakeholders is the prerequisite” – 
Statement “It is a challenge to ensure 
widely engaged stakeholders’ 
participation without slowing down 
the process”  
0.593 Positive Highly 
significant 
(p=0.008) 
 
Top management’s support is important to provide stakeholders with correct and 
convenient ways to practice sustainability initiatives. As pre-Delphi interviews 
indicated, without leaders’ financial support and resource supplement, stakeholders 
can’t be involved to a satisfactory extent in such a large organisation like 
universities. When establishing a network of stakeholder representative, the levels of 
stakeholders’ participation is divided based on hierarchy, such as a steering 
committee at the top to engage senior management and a wide representation of staff 
and students at lower level. Within this network, multiple ways are used to 
disseminate information and engage different interests. Last but not least, it is 
important to identify key stakeholders for the purpose of wide community 
involvement without blocking project process.  
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Table 5:26:Relationship between Strategies for "Project Delivery" 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “integrating sustainability 
in the very beginning of design 
process is important” – Statement 
“detailed documentation for a better 
project briefing is important to 
sustainability delivery” 
0.596 Positive Significant 
(p=0.031) 
Statement “integrating sustainability 
in the very beginning of design 
process is important” – Statement 
“obtaining maintenance people’s 
consensus and support at a very 
early stage can help executive 
team’s work and also improve 
project performance” 
0.589 Positive Significant 
(p=0.034) 
Statement “integrating sustainability 
in the very beginning of design 
process is important” – Statement 
“green star certification by design 
and as built provides a rigorous 
process”  
0.693 Positive Highly 
significant 
(p=0.009) 
 
Under this theme, several strategies were positively correlated. In the very beginning, 
it is important to integrate sustainability with design based on Green Star codes and 
obtain maintenance people’s support. In addition, the project briefing should be 
created in detail to demonstrate all the requirements related to sustainability.  
Table 5:27: Relationship between Strategies for "GRLW Promotion" 
 
Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
Statement “set up a network among 
government, universities and Green 
Roof industry” – Statement 
“establish good business cases to 
demonstrate benefits among key 
people” 
0.673 Positive Significant 
(p=0.012) 
Statement “increase the awareness 
among key decision makers through 
education or training” – Statement 
“universities hold more seminars or 
0.662 Positive Significant 
(p=0.014) 
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Statements Correlation 
Coefficient  
Sign of 
relationship 
Significance 
of 
relationship 
lectures to provide industry with 
updated information on GRLW” 
Statement “increase the awareness 
among key decision makers through 
education or training” – Statement 
“capacity building of existing 
maintenance staff to manage GRLW 
through training, support procedures 
and handovers from contractor 
process” 
0.743 Positive Highly 
significant 
(p=0.004) 
Statement “universities hold more 
seminars or lectures to provide 
industry with updated information 
on GRLW” – Statement “get 
students and staff’s buy-in to 
stimulate GRLW implementation 
through their demand” 
0.555 Positive Significant 
(p=0.049) 
Statement “establish good business 
cases to demonstrate benefits among 
key people” – Statement “get 
students and staff’s buy-in to 
stimulate GRLW implementation 
through their demand” 
0.677 Positive Significant 
(p=0.011) 
Statement “conduct more research 
on GRLW to establish a database 
specific to Australian context”- 
Statement “seek opportunities to 
integrate GRLW with other green 
technologies for less competition” 
0.820 Positive Highly 
significant 
(p=0.001) 
 
The conduct of good business studies positively impacts on building networks among 
universities, government and the GRLW industry. Better business cases are needed 
to demonstrate benefits, so that more buy-in from students and staff can be obtained. 
Universities’ seminars or lectures on GRLW are also strongly related to students and 
staff buy-in and increasing decision-makers’ awareness. The awareness enhancement 
of decision-makers through education or training also helps to build the capacity of 
maintenance staff to manage GRLW.  
5.6.3.2 Mann-Whitney Test for Subgroups’ Opinion Difference 
As this research looked at the overall organisational environment and operational 
procedures of project implementation as a “top-down and bottom-up” system, it was 
meaningful to compare the opinions of two subgroups: senior management staff at 
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higher levels who are responsible for decision-making and resource support, as well 
as operational staff for project implementation and maintenance. The number of each 
subgroup in this research was 6 and 7 respectively. 
On most items, these two groups didn’t have significant differences (P-value >0.05). 
However, they have discrepancy in relation to some items, as presented in Table 
5:30. 
Table 5:28: Mann-Whitney test between two groups of "senior managers" and "operational 
staff” 
Item Asymp. Sig. 
(2-tailed)  
p-value 
1. Embedding the concept of sustainability in staff’s daily job 
description can help avoid the situation that sustainability is treated 
as “add-on” 
0.004 
2. Leader’s quality – intuitive understanding of human nature 0.036 
3. Leader’s quality – do follow up work 0.044 
4. Environmental champions can be found within any environment 
and are often responsible for purchasing supplies, paying bills and 
making small day to day decisions 
0.041 
5. Messages need to show how sustainable changes will move 
people to a better place 
0.034 
6. Responsibility are given to staff and students over their own 
specific work area 
0.023 
7. It is essential to share best practices, tools and programs through 
network such as ACTS (Australian Campuses towards 
Sustainability) 
0.046 
8. Barrier to sustainable project delivery – funding and finance 0.043 
9. Planning and design stage – low impact score for environmental 
and social factors 
0.017 
10. Project preparing stage – procedures and processes committed 
to sustainability 
0.036 
11. Given the complexity of missions and objectives in universities, 
ensuring the project team to get advocates and support from 
academic side is very important 
0.024 
12. Set up a network among governments, universities and Green 
Roof industry 
0.048 
13. Link GRLW projects with teaching, learning and research 0.017 
14. Identify what benefits are required from the roof or wall to 
allow design to be targeted 
0.016 
15. The people who install the GRLW project should do the 
maintenance 
0.004 
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Accordingly, the mean and median for the items above were calculated for direct 
comparison as presented in Table 5.31. 
Table 5:29: Mean and median comparison of identified items on which two subgroups disagree 
 
 Mean in 
subgroup of 
senior 
management 
Mean in 
subgroup of 
operational 
practitioner 
Median in 
subgroup of 
senior 
management 
Median in 
subgroup of 
operational 
practitioner 
1. Embedding the 
concept of 
sustainability in 
staff’s daily job 
description can 
help avoid the 
situation that 
sustainability is 
treated as “add-on” 
5.85 6.83 6.00 7.00 
2. Leader’s quality 
– intuitive 
understanding of 
human nature 
5.29 6.17 5.00 6.00 
3. Leader’s quality 
– do follow up 
work 
5.14 6.00 5.00 6.00 
4. Environmental 
champions can be 
found within any 
environment and 
are often 
responsible for 
purchasing 
supplies, paying 
bills and making 
small day to day 
decisions 
5.29 6.50 5.00 7.00 
5. Messages need 
to show how 
sustainable 
changes will move 
people to a better 
place 
5.29 6.67 6.00 7.00 
6. Responsibility 
are given to staff 
and students over 
their own specific 
work area 
4.57 5.67 4.00 6.00 
7. It is essential to 
share best 
5.14 6.33 5.00 7.00 
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 Mean in 
subgroup of 
senior 
management 
Mean in 
subgroup of 
operational 
practitioner 
Median in 
subgroup of 
senior 
management 
Median in 
subgroup of 
operational 
practitioner 
practices, tools and 
programs through 
network such as 
ACTS (Australian 
Campuses towards 
Sustainability) 
8. Barrier to 
sustainable project 
delivery – funding 
and cost 
5.29 6.17 5.00 6.00 
9. Planning and 
design stage – low 
impact score for 
environmental and 
social factors 
5.14 6.20 5.00 6.00 
10. Project 
preparing stage – 
procedures and 
processes 
committed to 
sustainability 
5.14 6.20 5.00 6.00 
11. Given the 
complexity of 
missions and 
objectives in 
universities, 
ensuring the 
project team to get 
advocates and 
support from 
academic side is 
very important 
5.14 6.33 5.00 6.50 
12. Set up a 
network among 
governments, 
universities and 
Green Roof 
industry 
5.00 5.83 5.00 6.00 
13. Link GRLW 
projects with 
teaching, learning 
and research 
5.43 6.50 6.00 6.50 
14. Identify what 
benefits are 
required from the 
roof or wall to 
5.29 6.57 5.00 7.00 
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 Mean in 
subgroup of 
senior 
management 
Mean in 
subgroup of 
operational 
practitioner 
Median in 
subgroup of 
senior 
management 
Median in 
subgroup of 
operational 
practitioner 
allow design to be 
targeted 
 
As seen from the table, the ratings from the subgroup of operational practitioners 
were invariably higher than that from the counterpart. On some items, the differences 
were prominent. For example, in terms of “responsibility distribution”, the 
operational staff leaned highly towards assigning job tasks and spreading 
responsibilities to staff and students. In contrast, the senior management group didn’t 
have the same attitude. Similarly, operational practitioners supported the opinion that 
the personnel who install the GRLW projects should do the maintenance while the 
senior managers disagreed with this. The discrepancy between the ratings for 
statements 4, 7 and 14 was quite significant between the two subgroups. 
5.7 CHAPTER SUMMARY 
This chapter presents the results of data analysis from three rounds of Delphi survey. 
The Delphi study had the double functions of verifying the preliminary findings from 
interviews and supplementing more detailed information. The research objectives of 
“identifying primary strategies of optimising organisational environment, improving 
project management and overcoming barriers to GRLW implementation” are 
addressed.  
The experts who participated in this research had diverse professional backgrounds, 
relatively high academic achievement and years of working experience in the 
relevant area. Thus, their input was invaluable and reliable. Overall, the diverse 
issues or strategies, which stemmed back to the interview discovery, were rated 
relatively highly by the experts. This indicated that the preliminary findings from the 
interviewees covered critical areas in terms of improving organisational environment 
and project management for sustainability innovation adoption such as GRLW 
technology. After three successive rounds of rating, the experts reached consensus on 
174 items out of the total 248 items, covering a wide range of topics such as 
strategies for nurturing organisational development, assisting project management 
and reducing obstacles to GRLW implementation. Plus, expected qualities related to 
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leaders’ competency, significant barriers to and critical factors for sustainable project 
implementation, as well as key performance indicators for each stage of project 
process were identified to fulfil the information tank. A more profound discovery 
about universities’ project management system (e.g. barriers, critical factors, and key 
performance indicators) further echoes that organisational issues are influential to the 
success of sustainable projects. The results were prepared for the subsequent research 
work of mapping primary strategic actions on guidelines, as discussed in the 
following chapter.  
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Chapter 6: DISCUSSIONS 
6.1 INTRODUCTION 
This chapter further discusses the results of the interviews (reported in Chapter 4) 
and the Delphi study (Chapter 5). The findings support some ideas from the literature 
review (Chapter 2) and supplement additional viewpoints. All the information is 
synthesised to form comprehensive insights and to design a decision-making support 
framework for enhancing GRLW applications on campus. The development of the 
decision-making framework helps to achieve the third objective of this research, 
which is to promote GRLW application in Australian universities.  
This chapter is divided into three sections. The first section offers an overview of 
universities’ understanding of “sustainability in higher education”, discusses the 
general organisational environment of Australian universities, and examines the 
project management process on campuses. Specific issues about GRLW application 
including barriers and related strategies are also explored. The second section 
discusses critical issues, such as leaders’ qualities, significant barriers and factors 
contributing to project success, and strategic actions identified from the Delphi 
surveys. Finally, the last section presents a comprehensive decision-making 
framework with action plans.  
6.2 DISCUSSION OF INTERVIEW RESULTS 
The discussion of the interview results is grouped around four topics; namely, the 
overall understanding of sustainability, general organisational environment in 
Australian universities, prevailing project management processes on campus, and 
preliminary understanding about GRLW. The information obtained from the 
interviews laid a foundation for the subsequent Delphi questionnaires.  
6.2.1 Overall Understanding of “Sustainability in Higher Education” 
The interviews revealed the various stakeholders’ general perceptions of 
“sustainability in higher education”, drivers and motivations for universities to 
pursue sustainability, and the current utilisation of green technologies on campus. 
According to the investigation, the sustainability awareness among Australian 
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universities has been growing during the recent decades. Most universities have 
created strategic planning, blueprints, policies and regulations about sustainability. A 
specific department called the “Sustainability Office” has been created in recent 
years by many universities. All the interviewees claimed that universities are still in 
the early days of sustainability, but they were all optimistic about the future. 
The interviewees identified multiple drivers for greening universities and provided 
supplementary comments. The drivers can be summarised as: a) minimise 
environmental footprint; b) optimise energy efficiency and cost saving; c) create 
good marketing opportunities to attract potential students and staff; d) enhance 
reputation to stay competitive; e) increase the chance of obtaining extra funding; and 
f) be a living laboratory to demonstrate and educate sustainability for future 
professionals and policy-makers. 
All the interviewees suggested that the sustainability progress in Australian 
universities is not at ground zero. However, universities need concrete examples to 
consolidate the assumed benefits and promote sustainability awareness. By either 
signing sustainability declarations or joining associations such as the Australian 
Campus towards Sustainability network, all sampled universities have made 
commitments to sustainability. In terms of adopting green technologies on campus, 
18 universities (75%) have taken positive actions such as recycling programs, water 
conservation, waste management, and solar power harvesting.  
To date, the mainstream green technologies applied by universities have focused on 
conventional approaches, referred to as “low hanging fruits” by one interviewee. 
More substantial and creative methods, such as GRLW, have not been sufficiently 
explored on campuses. Only two universities had implemented GRLW and six 
universities indicated their intention to do so. It appears that universities were 
hesitant or confused about whether to take on innovation challenges or stick to the 
conventional methods.  
6.2.2 General Organisational Environment in Australian Universities 
6.2.2.1 Unique Characteristics of Universities 
As discussed in Chapter 4 (Section 4.5.3, p.119-121), the findings from the 
interviews revealed novel interpretations about universities’ characteristics based on 
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the interviewees’ experiences and reflection. The interviewees identified the 
following unique characteristics: 
 Teaching and research have invariably been the core missions of universities. 
 There is a good network among Australian universities to share ideas and 
experience. 
 Universities have pathways to access new technologies and skills. 
 Universities have academic freedom to debate issues and need consensus to 
mandate a change across the whole university. 
 Students and staff are environmentally literate and can be assigned 
sustainability missions to share the workload, and the students’ impact is 
significant particularly in terms of the international base.  
 Universities are diverse and filled with a wide range of interests and skill sets. 
 The funding paradigm in universities is different from that in private sector. 
Universities are largely government funded. This requires universities to 
adapt themselves to the government’s direction but sometimes universities 
encounter difficulties understanding the government direction.  
 It is difficult for universities to advertise they are “greener” because they 
don’t produce concrete green products as private sector organisations do. 
 Ongoing staffing movements and the ever-changing student body bring new 
ideas and various cultures which helps to inject new ideas, and their impacts 
are significant.  
 Universities are not 100% profit-driven, they don’t usually divest themselves 
of capital and they have a focus on the whole-of-life cost, which makes them 
more open to innovations. 
Supplementing the findings in the existing literature, those characteristics mentioned 
by interviewees indicate both the advantageous and disadvantageous aspects of 
universities’ characteristics in common. Universities’ research ability, knowledge 
sets, accessibility to new technologies, high levels of environmental literacy and 
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ever-refreshing population lay a strong foundation for sustainability objectives. 
Active networks among universities to share experience and information were 
emphasised by the interviewees as an outstanding and positive characteristic of 
Australian universities. Diverse values and interests co-exist in universities, and there 
are wide variety of activities with different skill sets and focuses of work. This 
requires effort to incorporate sustainability with staff and students’ daily activities 
and finally results in the deep penetration of the sustainability concept into the 
organisational culture. Academic freedom allows universities to debate about diverse 
ideas but it also leads to a long process of mandating consensus for any changes. As 
institutions that disseminate knowledge, universities invariably place teaching and 
research as top priorities. In order to reduce or even eliminate the possibility of 
compromising sustainability for teaching and research, integrating sustainability with 
teaching and research is an important strategy. Unlike private organisations which 
are totally profit-driven, universities are not under as much pressure to make profits. 
This results in the assumption that universities can be more open to try innovations. 
However, universities are confronted with funding shortages as they mainly rely on 
government sponsorship. Budget restrictions put sustainability initiatives at risk of 
being cut off in order to guarantee the completion of core missions. In addition, in 
order to obtain funding from government, universities tend to follow the ordinary 
routine in the funding application process. This is detrimental to the development of 
sustainability innovations on campus because universities feel more confident with 
proposals for conventional technologies. The inability of universities to advertise 
how green they are through demonstrating concrete green products like other 
organisations was also considered to be a limitation.  
6.2.2.2 Transitional Stage of Organisational Environment 
The organisational environments of universities are supposed to be suitable for 
sustainability delivery but there is a gap between what universities are expected to 
deliver and what is actually achieved. All the interviewees agreed that the 
organisational environment has a great impact on sustainability program initiation, 
development and implementation. Implementing sustainability is not simply an “add-
on” for a particular area. It needs to interact with the whole organisation. 
Additionally, the overall organisational environment was diagnosed by the 
interviewees to be in the “transitional stage” which is critical to a sustainable future. 
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To understand the overall environment in Australian universities in terms of 
supporting sustainability, the following organisational issues are investigated and 
discussed accordingly.  
1) Organisational structure 
The organisational structure in Australian universities has remained vertical 
throughout history but is also mixed with horizontal elements. Most interviewees 
commented that this matrix of organisational structure works reasonably well in 
implementing sustainability, but the creative sustainability initiatives are still 
constrained by the traditional institutional structure. A vertical structure highlights 
the hierarchy and the control of top-level management, while a horizontal structure 
emphasises the wider distribution of responsibility. The interviewees suggested that 
the key to sustainability implementation with regard to organisational structure is to 
balance the constitution of these vertical and horizontal elements. Hence, it is 
important to develop a coordinated network to bring more people with interests and 
skills together to work towards sustainability. It is necessary to strengthen the link 
between each level and distribute responsibility.  
The current organisational structure also has deficiencies and there is much room for 
improvement. Many interviewees thought the current reporting process was 
cumbersome and would delay turning a good idea into practice. Better linkage 
between academic operations and administration of campus facilities can enhance the 
chance for sustainability program delivery. Under-resourcing was another concern. 
There are not enough qualified professionals to deal with sustainability issues. All 
sample universities have created the role of sustainability officer, environmental 
manager or similar; however, the interviewees still saw the urgent need to establish a 
comprehensive skill base with more experts.  
2) Decision making style 
The debate about centralisation and decentralisation impacting on organisational 
effectiveness was the most heated topic among interviewees. The nature of the 
vertical organisation structure determines that centralised decision-making dominates 
other styles. Most interviewees (80%) regarded it as a desirable way for the 
organisation to operate. Some considered that sustainability was sometimes “a 
luxury” and pointed out that it involved major initial capital investment. Stronger 
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control and governance through centralised decision-making can help push 
sustainability initiatives through opposition and scrutiny. However, the difficulty is 
to ensure widespread learning and participation from the rest of the organisation. As 
a result, interviewees suggested centralised decision-making with consultants’ 
participation. Therefore, decision-makers’ knowledge and awareness of sustainability 
would be very important. They also need to be able to refine, elaborate and adapt 
sustainability principles to meet the needs and objectives of universities.  
3) Organisational culture 
By nature, people working and studying in universities are highly literate with a 
strong sense of social and environmental concerns. They also possess a value set that 
is about learning how to do things better. This basic foundation is desirable for 
fostering sustainability. However, all interviewees observed the lack of deep 
penetration of the sustainability concept into the existing culture. They believed a 
sustainability culture should be incorporated into core university missions of 
learning, teaching and research, and promoted through best practices. They also 
thought it would be essential to make the concept of sustainability easy to understand 
and interpret. Students and staff need to be able to understand what sustainability is, 
how they are related to it, and where they can contribute. A common language about 
sustainability will improve communication and coordination.  
Most Australian universities have decades of history. Older thinking and values can 
become major hurdles to sustainability implementation. Cultural shifts can be an 
important strategy but may take years to see results. Continuing education and 
professional training can keep staff updated with necessary knowledge. As 
universities gather people from all over the world, avoiding cultural conflicts is also 
important for sustainability endeavours on campuses.  
3) Leadership 
Within the mainstream centralised organisational structure, top-level support is 
essential to realise sustainability plans. As a “top-down” approach, the functionality 
of leadership is of extreme importance according to the interviewees. The results 
indicate that leadership support of sustainability delivery doesn’t live up to 
expectations. Some interviewees expressed the opinion that the existing leadership 
doesn’t necessarily provide consistently solid support, particularly in finance and 
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resources. Thus, leaders need to improve their knowledge and skills to influence 
followers’ visions about sustainability future. The expected primary qualities for a 
competent leader (with reference to Table 5:15, p.192) were identified through the 
post-interview Delphi study, and the top three qualities verify the interviewees’ 
reflections that current leaders fail to show a strong commitment to sustainability and 
open-mindedness to innovations.  
There is a need for clearly defined, understood and agreed level of authority attached 
to sustainability programs. The gap between the executive group in the top and the 
operational team on the ground should also be narrowed. In addition, enhancing the 
collaboration between leaders and professional consultants can promote 
sustainability implementation.  
4) Communication  
All interviewees agreed that communication and coordination is essential to 
implement sustainability programs in universities. Without efficient communication, 
it is difficult to achieve a desirable level of engagement to support a sustainable 
project. In order to get people effectively involved, they need to be provided with the 
right information to understand how they can be related with sustainability 
initiatives. However, most interviewees thought that the communication and 
information exchange in general was not smooth and efficient enough.  
They believed different interpretations of sustainability between areas and 
departments led to communication and collaboration breakdowns. Multiple 
campuses, large population and varying interests are other important factors. Limited 
time and budget makes it difficult to process information bombardment and filter 
useful messages. Maintaining communication to keep stakeholders updated with new 
information is very important. This helps form a consistent feedback loop. 
5) Stakeholders’ participation 
Stakeholders’ participation is most important according to the interviewees. Without 
stakeholders’ buy-in, any sustainability programs won’t succeed. Stakeholders’ 
participation acts as a “bottom-up” approach to respond to the “top-down” support. 
Some interviewees proposed that identifying and involving key stakeholders is the 
best way to guarantee wide participation while ensuring the efficiency of decision-
making. The concept of the key stakeholder was recognised by interviewees; this 
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refers to people who not only have the interest and knowledge, but are also willing to 
communicate and change their behaviours to make sustainability delivery effective.  
Ten interviewees emphasised that stakeholder participation should be closely related 
to information dissemination and sharing. The open lines of communication and 
stakeholder involvement are reciprocal. They identified strategies for enhancing 
stakeholder participation in universities including regular formal or informal 
meetings, various media coverage, specific events, and detailed project briefings. 
However, they acknowledged it is difficult to develop effective information 
management due to the large university populations and multiple layers of 
hierarchies.  
6) Inter-relationship between organisational components 
Organisational issues are often interconnected. For example, organisational structure 
decides the decision-making style. It also relates to the level of the leadership impact. 
Stakeholders’ participation directly contributes to communication and coordination. 
Culture shift can impact on stakeholders’ participation over time. Among these 
variables, it is important to determine the interdependencies and relationships. Based 
on the interview feedback, the interconnections between organisational components 
can be deduced, as illustrated in Figure 6.1. In addition, the problems with some 
organisational components are internally connected. For instance, the under-
resourcing in the organisational structure causes difficulties in prompt decision-
making for green technologies as decision-makers struggle with processing a huge 
amount of information.        
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Figure 6.1:The Relationship between Organisational Components 
 
On the basis of relationship between the organisational components, an interpretive 
structural modelling (ISM) can be extracted for consideration, which helps to 
develop a map of the complex relationships between the many elements involved in a 
complex decision (Charan et al., 2008). The first step is to prepare a contextual 
relationship matrix called a structural self-interaction matrix (SSIM) which is 
translated from Figure 6.1. The pair-wise relationship of variables was identified 
from the in-depth interviews.  
Table 6:1Structural Self-interaction Matrix (SSIM) 
Organisational variables 6 5 4 3 2 1 
1. Organisational structure V V X X V  
2. Decision Making Style A A A A   
3. Leadership V V X    
4. Communication X X     
5. Organisational Culture X      
6. Stakeholders’ participation       
 
In SSIM, four symbols are used to denote the direction of relationship between the 
organisational components (i and j, i<j): 
 V: organisational variable i assists organisational variable j; 
Trigger 
Trigger 
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 A: organisational variable j assists organisational variable i; 
 X: organisational variables assist each other; 
 O: organisational variables are unrelated.  
In the following, the SSIM is transformed into a binary matrix which is called 
reachability matrix by substituting V, A, X, O with 1 or 0 according to the rules as 
follows: 
 If the (i, j) entry in the SSIM is V, then the (i, j) entry in the reachability 
matrix becomes 1 and the (j, i) entry becomes 0; 
 If the (i, j) entry in the SSIM is A, then the (i, j) entry in the reachability 
matrix becomes 0 and the (j, i) entry becomes 1; 
 If the (i, j) entry in the SSIM is X, then the (i, j) entry in the reachability 
matrix becomes a and the (j, i) entry also becomes 1; 
 If the (i, j) entry in the SSIM is O, then the (i, j) entry in the reachability 
matrix becomes 0 and the (j, i) entry also becomes 0.  
The (i, i) entry in the reachability matrix is defined to be 1 for completeness.  
Then, the final reachability matrix is obtained as shown in Table 6:2. The driving 
power and the dependence of a particular organisational variable are also shown. 
The driving power of a particular organisational variable is the total of number of 
variables (including itself) which it helps to achieve. Similarly, the dependence is 
the total number of variables which help lead to it. 
Table 6:2 Reachability Matrix 
 
Organisational Variables 1 2 3 4 5 6 Driving Power 
1. Organisational Structure 1 1 1 1 1 1 6 
2. Decision Making 0 1 0 0 0 0 1 
3. Leadership 1 1 1 1 1 1 6 
4. Communication 1 1 1 1 1 1 6 
5. Organisational Culture 0 1 0 1 1 1 4 
6. Stakeholders’ Participation 0 1 0 1 1 1 4 
Dependence  3 6 3 5 5 5  
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Once the reachability matrix is obtained, the level partition is then conducted to 
determine the hierarchy of all variables. The reachability set for a specific 
variable includes itself and others which it may help to achieve. In comparison, 
the antecedent set consists of a variable and the others which help to reach it. 
Then, the intersection of these sets, R ∩ A (the common variables in both sets) is 
derived for all variables. The variables which have the same reachability and 
intersection sets form the top level of hierarchy, as shown in Table 6:3.  
                    Table 6:3:Iteration to Decide Level 1 in Variables’ Hierarchy 
Organisational Variables  Reachability Set Antecedent Set Intersection Set Level
1 1, 2, 3, 4, 5, 6 1, 3, 4 1, 3, 4  
2 2 1, 2, 3, 4, 5, 6 2 I 
3 1, 2, 3, 4, 5, 6 1, 3, 4 1, 3, 4  
4 1, 2, 3, 4, 5, 6 1, 3, 4, 5, 6 1, 3, 4, 5, 6  
5 2, 4, 5, 6 1, 3, 4, 5, 6 4, 5, 6  
6 2, 4, 5, 6 1, 3, 4, 5, 6 4, 5, 6  
 
In the successive iteration, the top-level variables are deleted from all variables. The 
same process is repeated to find out the next level of variables. The variables 
identified in the previous iterations are separated from other variables for next level 
of iteration. The process continues until the level of each variable is found. Table 
6:4presents the results for iterations 2. These results help in finalising the hierarchy 
and further prepare the model building. 
                                  Table 6:4Second Iteration to Deciding Level 2 and 3 
 
Organisational 
Variables  
Reachability Set Antecedent Set Intersection Set Level 
1 1, 3, 4, 5, 6 1, 3, 4 1, 3, 4 III 
3 1, 3, 4, 5, 6 1, 3, 4 1, 3, 4 III 
4 1, 3, 4, 5, 6 1, 3, 4, 5, 6 1, 3, 4, 5, 6 II 
5 4, 5, 6 1, 3, 4, 5, 6 4, 5, 6 II 
6 4, 5, 6 1, 3, 4, 5, 6 4, 5, 6 II 
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From the final levelling of variables, an interpretive structural model is built as 
Figure 6.2 shows. In order to interpret the contextual relationships between all 
organisational variables and hierarchies pictorially, a digraph is considered to be 
appropriate and useful as it is derived by modelling (Lyer& Sagheer, 2010). The 
digraph illustrates the direct relations among all the organisational variables with 
arrows indicating the direction of impact. This provides a clear picture of the 
hierarchical flow of interrelationships among the organisational variables. Based on 
the flow of impact indicated in the structural model, all key actions refined through 
the Delphi questionnaires will enrich the content of each organisational variable and 
help to achieve a final model for optimising organisational environment. 
 
Figure 6.2:Interpretive Structural Model for Organisational Components 
 
According to the driving power and dependence, four clusters of organisational 
variables are categorised: “autonomous organisational variables” which have a weak 
driving power and weak dependence; “dependent organisational variables” which 
have weak driving power but strong dependence; “linkage organisational variables” 
which have strong driving power and dependence; and “independent organisational 
variables” which have strong driving power and weak dependence (Guo et al., 2012) 
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                                                 Figure 6.3: Four Clusters of Organisational Issues 
 
It is concluded that “decision-making” is a dependent variable which has a very high 
degree of dependence but weak driving power. This organisational component is at 
the top of the ISM hierarchy as the end result of the other variables in this system.  
Organisational structure and leadership are grouped into independent variables that 
have high driving power but low dependence. Therefore, these two variables are the 
most important ones and have a great influence on the others. Immediate attention 
should be given to them. It is obvious that organisational structure and leadership 
have the same driving power. In order to optimise the organisational environment for 
sustainability, adjusting organisational structure and consolidating the support of 
leadership is of great significance to sustainability implementation.  
Linkage variables are the strong linkage elements in the model hierarchy due to their 
higher driving power and dependence. They are factors of instability since any action 
towards them has consequences not only on them but also on other variables (Hu et 
al., 2009; Lyer, 2010). In this study, organisational culture, communication and 
stakeholders’ participation belong to this cluster and are located in the middle of the 
interpretive structural model. It implies that these variables have impact on decision-
making while they are dependent on organisational structure and leadership. Due to 
the function of being “glues”, adjusting organisational culture, improving 
communication and enhancing stakeholder engagement are often combined and 
included in the sustainability delivery package.  
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Autonomous variables have low driving power and low dependence, which have 
relatively few connections to the system and may develop in their own way (Guo et 
al., 2012). In this study, there are no autonomous variables. It indicates that no 
variables are separated from the system.  
7) Conclusion on universities’ organisational environment 
The inspection of organisational issues through the in-depth interviews 
provides a full picture of the organisational environments of Australian 
universities. Universities are in the transitional stage moving from strategic 
planning for sustainability to actual delivery of identified projects within the 
plan. Positive and negative aspects exist with interaction to form a context for 
sustainability innovations.  
Faith in universities’ taking a lead in sustainability is prevailing. Sustainability 
is a journey and it takes time. Universities are in the early phases of moving 
towards sustainability orientation. That staff and students have high literacy 
lays a good foundation for the sustainability mindset. In terms of ideas and 
aspirations of universities and the communities that practice in universities, 
universities are indeed a good test bed. However, there is a disjuncture 
between the rhetoric and the application currently.  
Universities’ large size and complexity were frequently mentioned. First of all, 
the average size of an Australian university is about 14,000 to 30,000 students, 
and most universities have thousands of international students. Due to the large 
size, it takes more time and effort to identify target people and convey 
important messages to them with the aim of engaging them with sustainability. 
It is very difficult to carry out an investigation across the entire organisation, 
such as measuring outcomes and the success of behaviour change programs. 
On the positive side, the effect can also become influential once the 
sustainability program starts achieving progress.  
The main factor for achieving sustainability is to obtain senior executive 
support. The dominant centralised decision-making process requires the people 
in top management to believe in the environmental area and have a willingness 
to focus on that; then, sustainability can stand as a priority to reduce the odds 
of being trimmed off. Centralised decision-making is often a juggling act in 
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which the value of including other people’s opinions needs to be 
acknowledged, while still achieving consensus within a proper timeframe.   
Given that universities’ mainstream activities are teaching and research, a desirable 
environment is expected to be created to incorporate sustainability initiatives within 
teaching and research. This can significantly reduce the competition between 
sustainability innovations and prioritised activities. Academic champions for 
sustainability are important to guide universities to move towards embedding 
sustainability in organisational behaviours. More importantly, it is of necessity for 
academic experts to expand their influence outside of universities and take 
responsibility for the work environment. At the current time, the limited consultation 
and communication has a negative impact on universities’ organisational 
environment.  
Universities’ financial model is a limitation. In most cases, universities are federally 
funded or state funded. The current funding mostly focuses on state-based 
compliance around sustainability of commercial buildings in central business 
districts. Universities don’t necessarily get access to that funding. The tight budget 
aggravates the competition among multiple priorities. The budgetary culture drives 
the allocation of expenditure to key priorities. Additionally, universities are usually 
in a challenging position to access ongoing funds to complete sustainability 
initiatives. For some universities, the scope of dispersed campuses which are located 
in different local government areas is adding difficulties to the funding challenge. 
Adequate funding resources can effectively solve the problem of sustainability being 
at risk. Another financial concern is the perceived “larger price tag” on any new 
technology under the banner of sustainability. The misconception about cost results 
in universities’ disregarding sustainability initiatives. Thus, when confronted with 
sustainability innovations, people often hesitate due to the fear of additional cost.  
Universities are filled with people of different interests and skill sets. Many have 
passion for sustainability and own sustainability knowledge at different levels. As a 
result, sustainability projects are more advanced in some schools or departments than 
others. It is very hard to conduct sustainability projects on campus at the same level. 
The progress of delivering sustainability is also at a different pace in different areas. 
For example, the investigation in the present study shows that most Australian 
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universities focus on sustainability programs such as recycling and grey water 
treatment – so-called “low hanging fruit to pick”.  
Different cultures at universities lead to different interpretations about university 
policies, procedures, shared values as well as corporate goals, and can cause different 
reactions. Universities are exposed to government policy changes; government 
priorities can shift very quickly, and universities have to readjust themselves. Similar 
to companies, universities consist of different departments, but universities are 
service organisations involving a large group of people providing education and 
research services. The university operational environment makes it very difficult to 
instigate something like sustainability across the entire organisation. There are many 
difficult factors to balance and obtain consensus. Universities also need to work 
through bureaucracy to make the organisational environment easier for sustainability 
activities to take shape. 
People’ resistance to change contributes to the negative aspect of the organisational 
environment as well. There are a number of people who are keen to apply 
sustainability; yet quite a few people still have negative attitudes about sustainability 
and they don’t want to change due to generational values, limited knowledge and 
worries about risks or increased workload. 
6.2.2.3 Organisational Resistance to Innovations and Calls for Change 
Based on the interviewees’ responses, the factors which contributed to 
organisational resistance to adopting sustainability innovations are grouped 
into the following categories as indicated in Figure 6.4. In this thesis, GRLW 
technologies were specifically chosen as the example for discussion. 
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Figure 6.4: The Categories of Factors Contributing to Organisational Resistance 
 
 Lack of widespread awareness and knowledge  
The lack of awareness and knowledge about green innovations was considered the 
most significant factor by 40% of interviewees. People positioned in top 
management need to be familiar with the potential of green innovations and have a 
good understanding of their pros and cons; otherwise, their misconceptions will 
result in hesitance to implement green innovations. One interviewee described it in 
this way:  
If someone says you’ve got to put on a green roof and they don’t know what a green 
roof is, they are unaware of the potential impacts of the project with additional 
engineering, with additional load design, additional maintenance costs, and those 
things they just probably don’t fully understand, and usually when people don’t 
understand or comprehend things, they are very resistant to go there. 
Many interviewees thought the cost impeded the application of GRLW and they 
were uncertain about the cost-effectiveness. In actual fact, there is evidence of return 
for this long-term investment. Considering that most universities run their operations 
for a very long time – even over hundreds of years – investing in GRLW for the 
long-term payback can be justified.  
The perceived risk has something to do with knowledge efficiency as well. Some 
interviewees reflected that their universities don’t dare implement GRLW because 
they are worried about the “water leaking” or “ceiling penetration” problems. In 
reality, current technical information on GRLW shows that these technological issues 
lack of widespread awareness 
and knowledge (40%)
lack of strong leadership in 
sustainability initiatives (8%)
weak sustainability‐penetrated 
organisational culture (24%)
financial impediment (20%)
management challenge and 
other factors (8%)
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can be readily prevented or solved. In general, staff should be made aware of current 
information on green technologies. Universities are faced with many objectives, and 
sometimes their intended investment in sustainable initiatives is trimmed back 
because of budget constraints. However, if management involved in the financial 
decisions for such GRLW initiatives have a high awareness about sustainability, then 
the possibility of implementing sustainability on campus will be much higher. 
Students and academics concerned about environmental awareness can influence 
universities’ actions through declaring their support for sustainability innovations 
such as GRLW. In addition, the lack of tools to educate the whole university makes it 
a huge challenge for attitude change and awareness enhancement.  
 Lack of strong leadership in sustainability initiatives 
It was widely recognised by the interviewees that obtaining support from top 
management was critical for the successful implementation of any sustainability 
initiative. Without leadership, sustainability would be difficult to achieve in any 
organisation. Sustainability is sometimes seen as a luxury. Since the incorporation of 
sustainable systems may require more upfront costs, it requires leaders’ political and 
financial support. Strong leadership is needed to ensure that sustainability is 
maintained as a key directive in mainstream activities particularly in universities 
where there are many competing missions to juggle. When discussing support from 
top management, some interviewees gave positive comments that they believed the 
leadership in their universities was very supportive compared to previous years. They 
mentioned that their leaders were willing to provide resources and skills to 
implement sustainability. However, those interviewees also honestly admitted that 
leaders should do much more to voice their support for sustainability on campus. 
One interviewee lamented that sometimes: “They look warm and supportive, but 
they don’t necessarily actively support sustainability initiatives.” In total, 8% 
interviewees agreed that the leadership was “not strong enough”. In order to provide 
stronger support, leaders are expected to increase their knowledge and skills about 
sustainability, improve their communication and coordination with staff and students 
and increase collaboration with sustainability consultants.  
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 Lack of sustainability-penetrated organisational culture 
The majority of interviewees proposed that “organisational culture” is another 
important barrier to implementing GRLW. Without a formed culture to back up 
sustainability, difficulties would easily arise. 24% of respondents stated that their 
universities established certain strategies, policies or commitments in some form of 
documentation which had a strong link to sustainability, although those implications 
might not have been explicit. It was claimed that the concept of sustainability had not 
deeply penetrated in the organisational culture yet, and the definition of sustainability 
was still ambiguous to staff and students. For instance, sustainability was sometimes 
treated as an “add-on” because there was a lack of connection between sustainability 
and their daily job description. As for adopting sustainability innovations, 
conventional thinking and embedded generational or personal values are believed to 
be hurdles to behavioural change. People generally feel comfortable with what they 
are familiar with and the way they have always done things, so there is a natural 
tendency to resist trying new things. The old generational thinking and values 
constrain their open-mindedness to creative sustainability initiatives. An interviewee 
described this in detail:  
“A lot of the time the decision-makers within institutions, particularly in 
engineering fields, don’t like to go to leading edge or referred to as bleeding edge 
technology. They like to stick with something they get the guarantees for.” 
Cultivating cultural shifts is recognised to be an essential step though this could take 
many years to take effect. However, the optimistic news is that most universities in 
the survey were in the transitional stage and were cognisant of the direction which 
they had to take towards sustainability. Another issue which the present study 
identified that would require some attention is the diversity of cultures that exist in 
universities today, where students and staff come from different cultural 
backgrounds. Understanding the inherent biases of diverse cultures to avoid possible 
conflict would be a positive strategy for enabling sustainability programs at 
universities.  
 Financial impediment 
Financial issues are regarded as one of the top problems involving tight budget and 
cost-effectiveness, according to 20% of the interviewees. As there are competing 
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missions in universities, sustainability programs are sometimes cut back due to the 
tight budget. It is important to obtain sufficient funding. A project can’t get started 
until it obtains the available founding. It’s a balancing act to accommodate many 
sustainability initiatives plus the core need of projects, so sometimes universities 
have to trim the sustainability initiative to fit the budget. In addition, the current 
funding model restrains the adoption of innovations. Most Australian universities 
largely rely on funding from the federal government, which requires rapid responses 
to obtain the funding, so universities go back to what they know best or what they 
have developed according to their basic understanding. The higher cost related to 
implement sustainability initiatives is also an impediment, but they also admit their 
worries about cost originally come from the lack of proper knowledge or right 
understanding. If an accurate analysis of the whole life-cycle (cost-effectiveness and 
payback term) is well prepared, decision-makers’ doubts about sustainability 
initiatives can be greatly reduced. 
 Management challenge and other factors 
Comments by interviewees on the current management process at their 
universities revealed several challenges to organisational change. After 
examining the broader context of their organisational components, 8% of 
interviewees gave further insight into the management process that is 
embedded in such hierarchical organisational environments. It was indicated 
that adapting the management style to accommodate constantly emerging 
innovations is a great challenge. The following factors were identified in 
relation to this challenge: (1) due to the extremely large size and complex 
structure of a university, the communication between different departments 
about sustainability issues is usually not coordinated, thus having a negative 
impact on efficient management of such sustainability initiatives; (2) the 
frequent turnover of staff and ever-changing cohort of students present a 
challenge to management as this constant change in population makes it 
difficult to identify real targets; (3) the cumbersome reporting process endemic 
to vertically structured organisations such as universities invariably contributes 
to slow responses, and usually frustrates the people who have initiated a new 
idea or innovative solution; (4) people involved in procurement or maintenance 
find it easier to stick with conventional technologies which they are more 
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familiar with; and (5) universities feel sensitive about the timeframe during 
which they can get the return from investment, so sustainability innovations 
that have long-term payback period are normally put in the difficult basket. 
However, it is worthwhile to point out that universities normally operate their 
business for decades or even for centuries and a longer payback timeframe is 
reasonably justified. Besides all the factors discussed above, the interviewees 
also suggested that fierce competition between various technologies and the 
lack of evaluation benchmarks were contributing factors to the organisational 
resistance to innovations.  
6.2.3 Description of Facility Project Implementation in Universities 
Opinions about who is playing the critical role in project management were gathered. 
In relation to their views on this question, the interviewees can be divided into two 
main groups: one group attributed the most critical role in sustainable project 
delivery to the senior management team which is in charge of resource allocation, 
and the other one considered the project manager to be important due to the function 
of initiating a project and coordinating different parties together. The different 
perceptions on who should play the critical role in sustainable project delivery imply 
that responsibility allocation is not clearly defined. However, a wide range of 
interested parties were also listed by interviewees. For example, finance staff were 
mentioned by interviewees because they are responsible for cost-effectiveness 
analysis and budget control. A qualified “champion” was recognised as a very 
important driving role in the sustainability project delivery.  
These semi-structured interviews provide an overall picture about the project 
management system, touching the surface of topics such as comment on project 
delivery method, and description of the project management process. The comments 
on project delivery methods prove the importance of a suitable project delivery 
method to sustainability implementation. Design-Bid-Build is considered to be a 
mainstream project delivery method prevailing in most Australian universities and it 
received many positive feedbacks. In order to identify key actions for different stages 
of project management, the project management process is mapped onto the several 
phases: 1) conceptual stage, 2) planning and design stage, 3) pre-tendering stage, 4) 
contracting stage, 5) project preparing stage, 6) execution and operation stage, 7) 
project close-out stage, and 8) maintenance stage. This thesis didn’t put much 
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attention to issues about design. Although design indeed plays an important role in 
the initial stage of including sustainability in a project, the final delivery is not 
necessarily as satisfactory as expected. The research result has verified that there are 
many other outstanding factors deciding the final adoption of sustainability 
innovations even the initial design is very satisfactory. Through the interviewees’ 
description of the project process, a number of important impacting factors are 
summarised, such as senior management’s solid support, integrating sustainability 
with design, and key stakeholders’ engagement. It is suggested that these critical 
issues to project management partly involve organisational factors. This is a hint for 
combining organisational context with project implementation to establish a whole 
system. 
6.2.4 Understanding of GRLW Application 
6.2.4.1 Barriers to Wide Implementation of GRLW on Campus 
The third set of interview results refers to factors hindering GRLW development in 
Australian universities. Coding and categorising the responses from the interviewees 
unearthed six categories of barriers. Each of these issues is further discussed below: 
1) Cost issues and funding resource 
Cost is the most important barrier to GRLW implementation. Sustainability programs 
are at risk of being “trimmed off” as universities often need to juggle multiple 
missions with limited funding. The uncertainty about GRLW cost-effectiveness also 
contributes to stagnation. Plus, universities are more likely to use technologies with 
immediate payback. However, past research has proved that GRLW can offset the 
initial investment costs due to their economic benefits over a long period. For 
instance, GRLW can increase insulation and improve protection of the roof 
membrane and extend the life span of roofing systems (Kuhn & Bass, 1999). It can 
also reduce energy costs. These cost justifications must be made clear to the 
stakeholders. 
2) Lack of knowledge and awareness 
Lack of knowledge and awareness is the second most significant factor. Compared to 
Europe, GRLW is still a novel idea on Australian campuses. Decision-makers have 
misconceptions and hesitations due to the lack of knowledge. Without correct 
understanding, they tend to treat GRLW as something “decorative” rather 
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“meaningful”. The lack of awareness among students and staff also undermines their 
demands. Insufficient professional knowledge and skill competency makes facility 
managers feel less confident about the engineering, instalment and maintenance of 
GRLW. 
3) Lack of solid support from senior management 
It is important to obtain top management’s support to implement innovative 
sustainability initiatives. Taking GRLW for example, despite perceived benefits and 
convincing prototypes, the GRLW projects can’t proceed until the senior executives 
really want it to happen and provide consistently strong support (funding, policy and 
human resources).  
4) Lack of exemplar projects and database specific to Australian context 
Although research has proven the multiple benefits of GRLW, universities still need 
exemplar projects to gain confidence and real-life experience. Inadequate 
demonstration projects aggravate the uncertainty about GRLW; and conversely the 
scepticism holds back efforts to implement, resulting in a negative cycle. Some 
interviewees reported the need for a reference database with information on climate, 
soil and flora, in the Australian context. In this regard, commercial GRLW builders 
and operations can make a contribution by closing such a gap.   
5) On-going maintenance and potential risk 
Ongoing maintenance is a challenge. Universities are concerned about the consistent 
functionality and aesthetic appearance of GRLW. Some interviewees expressed 
concerns that sometimes a poorly maintained vegetated roof looks worse than a bare 
one. Universities are sometimes conservative and not willing to take risks. The 
worries about the potential risks with GRLW commonly include water leak, 
structural damage and bush fire. These problems can be alleviated with proper 
knowledge and action plans. For example, choosing vegetation with higher water 
content will prevent flames from spreading instead of causing fire. 
6) Less open-minded to innovation and change 
A weak cultural acceptance to innovation and change is another factor impacting on 
GRLW implementation on campuses.  Sustainability has not yet been deeply rooted 
in organisational culture. Universities’ old values and traditions make it easy for 
people to stick to “conventional routines”. Without seeing the impetus, it is natural 
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for people to prefer to stay in the “comfort zone” doing familiar things. The fierce 
competition among sustainability alternatives increases the difficulty in investing in 
new technologies like GRLW.  
In summary, many of these barriers interconnect with each other to work against 
GRLW adoption in universities. Decision-makers often lack the necessary 
knowledge thus they can have misconceptions about cost-effectiveness and perceived 
risk. The insufficient knowledge about payment also undermines senior 
management’s support, which further damages the project operator’s willingness and 
capability of taking risks. The absence of exemplar projects does not help the cause 
and can alienate people from these innovations. The fear about new things is a 
cultural factor of “institutional resistance to innovations and changes”. Therefore, the 
strategies to promoting GRLW should be comprehensive and interconnected.  
6.2.4.2 Relevant Preliminary Strategies for Promoting GRLW 
The interviewees’ offered a number of strategies for overcoming barriers to GRLW 
implementation on campus as Table 6.5 shows. 
          Table 6:5: Preliminary Strategies for Overcoming Barriers to GRLW Application 
 
Preliminary Strategies  Action Elements 
Establish a network among government, 
GRLW industry and universities  
 
 Governments’ policy support and 
updated regulations/codes 
 Contract research with GRLW 
industry 
 Seminars, workshops, field-studies to 
stimulate knowledge and information 
exchange  
Increase the awareness and knowledge 
about GRLW and enhance professional 
skills 
 
 Deliver high profile demonstration 
projects  
 Conduct good case studies 
 Offer continuing education and 
professional training 
 Set up Australian context-based 
database 
Solve financial problem  Look for additional funding resources 
(e.g. sponsorship or donation) 
 Subsidise or indexation from local 
council, state government or federal 
government 
 Accurate cost-effectiveness analysis 
Balance multiple missions to reduce  Seek opportunities to link GRLW 
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Preliminary Strategies  Action Elements 
competition  project with teaching, learning and 
research programs  
 Integrate GRLW with other green 
technologies such as solar panels or 
gray water system 
Overcome organisational resistance   Embed clear concept of sustainability 
in “mindset”  
 Strengthen leadership’s support for 
sustainability innovations 
 Encourage individual behaviour 
change 
6.2.4.3 Formulation of Preliminary Framework for GRLW Development 
Based on all the above findings (general perceptions of sustainability initiatives in 
universities, sustainability drivers and motivations, thorough inspection of 
organisational environment and analysis of interacted relationship among 
organisational components, overall understanding of project management system, 
factors causing organisational resistance to sustainability innovations, and specific 
barriers to GRLW application as well as relevant strategies), a preliminary, generic 
framework for GRLW development has been established (Figure 6.5). The 
framework provides a snapshot of the organisational behaviour and project 
management process on sustainability innovations using a specific example of 
GRLW.  
The preliminary framework also clearly outlines four phases in the sustainability 
project development process – conceptions, planning and design, implementation, 
disclosure and maintenance, encapsulating organisational issues to create a desirable 
context. In addition, the strategies for promoting GRLW identified from the 
interviews are also synthesised with the framework. The generic framework serves as 
a preliminary guiding tool to probe and understand the development of GRLW in 
universities.  
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Figure 6.5: Preliminary framework for GRLW development in universities 
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Premised on this integrated framework, the research advanced into its next stage – 
the identification of primary strategic actions through the Delphi study.  
6.3 DISCUSSION OF DELPHI STUDY 
Based on the interview results, concerns about the external environment 
(governments’ performance) were added to the part of organisational issues. 
Information about project implementation was further discussed, including barriers 
to sustainability innovation project deliverables, critical factors for sustainable 
project success, and suggestions for project management improvement. Along with 
the preliminary strategies for GRLW promotion, all the information above was 
compiled into a Delphi questionnaire through three subsequent rounds of ratings.  
Upon completion of the Delphi study, 174 strategic actions were identified on 
consensus. As the Delphi results have already discussed and presented in Chapter 5 
(Delphi study), this section mainly presents an overview of the Delphi results and 
presents the strategic actions to be mapped on the decision-making framework.  
Further, through the designed filtering criteria discussed below, a set of primary 
indicators and strategies was consolidated into a framework of decision-making for 
GRLW. The list of primary strategic actions reflects the consensus of a group of 
highly knowledgeable and experienced professionals on both the theory and practice 
aspects of sustainability projects in universities. All 124 strategies were filtered by 
the criteria of “consensus level” and “extent of significance”. Responses where the 
medians were 6.00 with an IQR ≤ 1 were considered high priorities (noted as І), 
while medians of 5.00 with an IQR ≤ 1 were fairly high priorities (noted as II ), as 
presented in Table 6:6. The reason why the median was employed to be the “cut-off” 
point instead of the mean is that the median is only influenced by the inner sanctum 
of sample values, which is more statistically robust in presenting the central 
tendency. As a result, 80 primary strategies were identified which includes 
organisational issues, project management and specific strategies.  
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                             Table 6:6: Comprehensive Strategies for GRLW Promotion 
 
																																											Eighty	primary	strategies	for	GRLW	promotion	
Category	 Priority	statement Average	 rating	
score	
Governments’	
Performance	
In	 response	 to	 constantly	 emerging	 technologies,	
governments	 should	 update	 policies,	 regulations	
or	codes	timely	for	universities’	guidance	(І)	
6.08	
	 Financial	 audit	 should	not	be	narrow	which	only	
focuses	on	dollars	(І)	
6.00	
	 A	 financial	 audit	 between	 sustainability	
results/outputs	 and	 funding	 allocation	 should	 be	
established	 to	 stimulate	 universities’	 efforts	 in	
pursing	sustainability	(І)	
5.77	
	 University	 students	 work	 in	 private	 industry	 to	
explore	 new	 opportunities	 that	 could	 be	
researched	 by	 private	 industry	 and	 the	 results	
given	to	the	industry	government	body	(І)	
5.38	
	 Government	 should	 develop	 partnerships	 with	
peek	 associations	 such	 as	 ACTS	 (Australian	
Campuses	 towards	 Sustainability)	 and	 provide	
funding	to	these	organisations	(II)	
4.77	
Organisational	
Structure	
A	 linkage	 should	be	built	between	academic	 staff	
and	general	staff	(І)	
6.54	
	 A	sustainability	officer	can	work	more	effectively	
if	 it	 is	 positioned	 directly	 under	 the	 portfolio	 of	
Vice	Chancellor	or	Deputy	Vice	Chancellor	(І)	
6.38	
	 Balancing	 multiple	 missions	 of	 universities	 is	 a	
challenge	 when	 dealing	 with	 sustainability	 tasks	
(І)	
5.92	
	 Universities	 should	 attach	 a	 clearly	 defined,	
understood	 and	 agreed	 level	 of	 authority	 and	
governance	to	sustainability	programs	(I)	
5.85	
	 Universities’	 structure	 should	 be	 a	 matrix	
composed	 of	 vertical	 and	 horizontal	 elements	 to	
achieve	the	most	efficiency	and	effectiveness	(І)	
5.62	
	 Cross	 departmental	 (or	 interdisciplinary)	
discussions	 and	 committees	 should	 be	 a	
requirement	(II)	
5.54	
	 Universities	 empower	 different	 sections	 and	
people	to	take	responsibility	and	ownership	more	
evenly	across	broader	areas	(II)	
5.31	
	 A	sustainability	steering	committee	at	higher	level	
should	 be	 set	 up	 to	 bring	more	 senior	managers	
together	(II)	
4.85	
Decision	Making	 Decision	makers’	knowledge	and	awareness	about	
sustainability	should	be	improved	(І)	
6.54	
	 Getting	 finance	 division	 aware	 of	 sustainability	
can	 effectively	 help	 decision	 making	 for	
sustainability	(І)	
6.38	
	 Decision	 makers’	 ability	 to	 refine,	 elaborate	 and	
modify	 sustainability	 to	 the	needs	 and	objectives	
of	universities	can	help	promote	sustainability	(І)	
6.31	
	 Establishing	 an	 organisational	 culture	 which	 is	
open	to	innovations	and	changes	can	help	decision	
making	for	sustainability	(І)	
6.31	
	 The	compatibility	of	sustainability	practices	to	the	 5.77	
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existing	values	and	experiences	of	universities	is	a	
critical	indicator	to	decision	making	(І)	
	 Decision	 makers	 measure	 the	 cost	 effectiveness	
accurately	 (e.g.	 operation	 costs	 savings	 are	
considered	 when	 evaluating	 sustainability	
initiatives	(І)	
5.54
	 The	 levels	 of	 governance	 and	 span	 of	 authorities	
should	 be	 adjusted	 to	 improve	 decision	 making	
efficiency	(І)	
5.46
	 Universities	 provide	 decision	 makers	 with	
sufficient	professional	consultancy	(ІI)	
5.46
	 Universities	 reduce	 or	 eliminate	 differences	 in	
interests	 of	 students,	 staff	 and	 senior	 executives	
(II)	
5.38
Organisational	
Culture	
The	 concept	 of	 sustainability	 should	 be	 reflected	
in	 the	 organisational	 culture	 in	 a	 clearer	 and	
easily‐understood	way	to	students	and	staff	(І)	
6.38
	 Right	 information	 is	 delivered	 to	 students	 and	
staff	 consistently	 to	 reinforce	 sustainability	
concept	(I)	
6.19
	 Embedding	 the	concept	of	 sustainability	 in	 staff’s	
daily	 job	description	can	help	avoid	 the	situation	
that	sustainability	is	treated	as	“add‐on”	(І)	
6.15
	 Organisational	culture	shift	can	lead	to	 individual	
behaviour	change,	and	versa	vice	(І)	
6.00
	 Universities	 use incentives	 to	 motivate	 staff	 to	
come	up	with	new	ways	of	integrate	sustainability	
into	their	area	of	responsibility	(І)	
5.92
	 Universities	 encourage/build	 the	 capacity	 of	 the	
student	body	to	ask	for	more	sustainable	content	
in	courses	and	services	(І)	
5.62
	 Continuous	 education	 and	 professional	 training	
among	 staff	 to	 change	 the	 old	 generational	
thinking	and	values	 is	helpful	 to	 the	 transition	of	
organisational	culture	(II)	
5.31
	 Eliminating	 the	 culture	 clashes	 or	 contradictions	
in	 the	 universities’	 multi	 culture	 background	 is	
important	 to	 the	 success	 of	 sustainability	
practices	(II)	
4.85
Leadership	 The	 leaders’	 knowledge	 and	 skills	 about	
sustainability	 is	 of	 great	 importance	 to	 provide	
“top‐down”	support	and	should	be	improved	(І)	
6.38
	 Leaders	 should	 provide	 financial	 support	 more	
actively	(I)	
6.23
	 There	 needs	 to	 be	 a	 clearly	 defined,	 understood	
and	 agreed	 level	 of	 authority	 level	 attached	 to	
sustainability	programs	(І)	
6.23
	 Leaders	need		develop	key	performance	indicators	
that	enable	sustainable	options	(І)	
5.92
	 Leaders	 should	 employ	 people	 who	 support	 the	
vision	(І)	
5.92
	 Leaders’	interaction	with	experts	in	sustainability	
areas	should	be	enhance	(І)	
5.69
Communication	and	
Coordination	
Achieving	 an	 agreed	 definition	 and	 shared	
understanding	 of	 sustainability	 can	 help	
communicate	 sustainability	 messages	 between	
senders	and	recipients	(І)	
6.15
	 Avoiding	 the	 bombardment of	 information	 to	
target	people	should	be	put	attention	to	because	a	
6.00
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large	 amount	 of	 information	 needs	 to	 be	 dealt	
with	limited	time	and	effort	(І)	
	 Good	 communication	 can	 help	 establish	 a	
sustainability‐oriented	organisational	 culture	and	
versa	vice	(І)	
6.00	
	 Maintaining	 good	 communication	 between	
academic	 and	 operational	 staff	 is	 important	 to	
sustainability	practices	in	universities	(І)	
5.77	
	 Topics	are	 repeated	 frequently	 to	 reinforce	 ideas	
(I)	
5.75	
	 Using	 different	 media	 is	 an	 important	 and	
effective	way	 to	 enhance	 communication	 and	 the	
preferred	 communication	 method	 should	 be	
identified	and	decided	by	target	people	(І)	
5.69	
	 Upward	and	downward	flows	in	communication	is	
enabled	 to	 ensure	 it	 is	 meaningful	 and	 not	
tokenistic	(І)	
5.62	
	 Messages	need	 to	 show	how	sustainable	 changes	
will	move	people	to	a	better	place	(II)	
5.46	
	 Conflict	 management	 should	 be	 integrated	 with	
the	 communication	 plan	 to	 overcome	 the	
boundaries	 and	 differences	 between	 different	
departments	(II)	
5.46	
	 Limiting	 and	 removing	 bureaucracy	 can	 bring	
more	effective	communication	(II)	
5.46	
	 A	 clear	 communication	 plan	 is	 needed	 in	
universities,	 particularly	 maintaining	 consistent	
feedback	loop	(II)	
5.31	
	 An	 open	 culture	 and	 strongly	 supportive	
leadership	 in	 a	 department	 will	 make	 the	
communication	and	coordination	more	easily	(II)	
5.29	
	 Taking	advantage	of	the	latest	technology	can	
improve	the	communication	quality	(II)	
5.23	
	 Taking	advantage	of	champions	to	disseminate	
messages	is	an	effective	way	(II)	
5.08	
	 Optimizing	organisational	structure	and	
controlling	organisational	size	can	alleviate	the	
situation	of	difficult	communication	in	universities	
(II)	
4.62	
	 A	small	forum	of	varied	stakeholders	to	filter	all	
the	information	from	senders	and	recipients	(II)	
4.54	
Stakeholders’	
participation	
Stakeholders	should	be	provided	with	correct	and	
convenient	methods	to	practice	sustainability	
initiatives	(I)	
6.15	
	 Top	down	support	from	senior	executives	can	
help	enhance	stakeholders’	participation	(I)	
6.13	
	 Multiple	ways	are	used	to	disseminate	
information	and	engage	different	interests	(e.g.	
regular	surveys,	forums,	workshops,	focus	group	
discussion,	specific	events	and	informal	social	
meetings)	(I)	
6.12	
	 A	network	of	stakeholder	representatives	across	
the	university	should	be	established	and	critical	
stakeholders	are	involved	at	different	levels	(I)	
6.00	
	 Identifying	key	stakeholders	is	the	prerequisite	of	
importance	for	effective	stakeholders’	
participation	
5.77	
	 Levels	of	stakeholders’	participation	are	divided	
based	on	hierarchy	(e.g.	steering	committee	at	the	
5.64	
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top	and	representatives	at	the	bottom)	(I)
	 External	annual	reporting	(social,	economic	and	
environmental)	to	stakeholders	helps	to	
concentrate	management	on	the	issue	that	need	
work	(I)	
5.46
	 It	is	a	challenge	to	ensure	widely‐engaged	
stakeholders’	participation	without	slowing	down	
the	process	(II)	
5.38
	 There	needs	to	be	a	small	forum	of	all	interested	
parties	to	supply	the	researched	information	back	
to	all	stakeholders	(II)	
4.62
Project	 Delivery	
Improvement	
Integrating	sustainability	in	the	very	beginning	of	
design	process	is	important	(І)	
6.69
	 Obtaining	maintenance	people’s	consensus	and	
support	at	a	very	early	stage	can	help	executive	
team’s	work	and	also	improve	the	post‐
construction	maintenance	(І)	
6.31
	 Detailed	documentation	for	a	better	project	
briefing	is	important	to	sustainability	delivery	(І)	
6.31
	 Project	team	consults	with	maintenance	people	
and	users	of	the	building	during	construction	(I)	
6.08
	 Universities	should	ensure	sufficient	consultation	
with	experts	of	sustainability	(I)	
5.85
	 Adjusting	sustainability	features/technologies	to	
end‐users’	friendly	operation	should	be	improved	
(І)	
5.69
	 Enhancing	the	cooperation	between	multiple	
counterparts	to	overcome	conflicts	can	improve	
current	Design‐Bid‐Build	method’s	performance	
(II)	
4.77
	 Green	Star	certification	by	design	and	as	built,	
provides	a	rigorous	process	(II)	
4.62
Specific	Suggestions	
for	 GRLW	
Application	
A	solid	support	from	top	management	is	required	
to	promote	GRLW	delivery	(І)	
6.05
	 Universities	seek	more	opportunities	to	integrate	
GRLW	with	other	green	technologies	(I)	
5.92
	 Universities	carry	out	good	business	case	studies	
to	demonstrate	benefits	among	key	people	(І)	
5.92
	 Universities	conduct	more	research	on	GRLW	to	
establish	a	database	specific	to	Australian	context	
(І)	
5.92
	 Universities	use	students	and	staff’s	buy‐in	as	
demand‐driven	system	to	stimulate	GRLW	
implementation	through	multiple	media’s	
advertisement	(І)	
5.69
	 Universities	execute	accurate	cost‐effectiveness	
analysis	about	GRLW	(І)	
5.65
	 Universities	should	promote	financial	staff’s	
sustainable	literacy	and	sustainability	
practitioners’	financial	literacy	(I)	
5.60
	 Universities	hold	more	seminars	or	lectures	to	
provide	industry	with	updated	education	on	
GRLW	(I)	
5.54
	 A	network	among	governments,	universities	and	
Green	Roof	industry	should	be	set	up	(e.g.	
governments	provide	policy	support;	holding	
Green	Roof	conference)	(II)	
5.38
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	 Universities	hire	and	train	more	professionals	for	
GRLW’s	maintenance	9II)	
5.15	
	 There	should	be	government	funding	as	well	as	
sponsorship	(II)	
4.62	
 
With a similar criteria, 17 competent qualities for a leader were reduced to 12, 9 
suggestions related to universities’ characteristics to 3, 16 barriers to sustainability 
project deliverables to 7 barriers, and 25 critical factors for sustainable project 
success to 20, 58 key actions of each project phase to 41. All of these factors are 
listed in Tables 6:7, 6:8, 6:9, 6:10, 6:11. 
Table 6:7: Primary Qualities for a Competent Leader 
 
                        Twelve Most Significant Qualities for a Competent Leader 
No.  Priority quality    Average rating score 
1 Excellent communication (І)  6.46 
2 Open-minded to innovation and 
changes (І) 
6.38 
3 Vision and awareness about delivering 
sustainability (І) 
6.23 
4 Intellect (necessary knowledge and 
expertise about sustainability (І) 
6.15 
5 Ability to involve stakeholders (І) 6.15 
6 Decisiveness (І) 6.08 
7 Use transformational approach (І) 6.08 
8 Ability to develop a team and work 
with them (І) 
5.92 
9 Do follow-up work (І) 5.54 
10 Determined (І) 5.38 
11 Persuasive and charismatic 
personalities (II) 
5.46 
12 Tenacious (II) 5.23 
 
              Table 6:8: Primary Suggestions Related to Universities’ Characteristics 
 
                  Three Main Suggestions Related to Universities’ Characteristics 
No.  Priority suggestion           Average rating score 
1 There needs to be some interaction 
with private industry to get some 
answers from the coal face (І) 
5.46 
2 Master planning, buildings, 
infrastructure decisions and other 
major works that have an impact on 
sustainable operations and teaching 
should open up for wider input from 
university members when possible 
(II) 
5.31 
3 A constant review of all systems due 
to evolving exchange of both 
5.23 
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                  Three Main Suggestions Related to Universities’ Characteristics 
students and teachers (II) 
 
Table 6:9: Primary Barriers to Sustainable Innovation Deliverables in Universities 
 
Seven Most Significant Barriers to Sustainable Innovation Deliverables in Universities 
No.  Priority Barrier    Average rating score 
1 Lack of commitment to sustainability 
from top management (І) 
6.23 
2 Funding and cost(І) 5.77 
3 Split budgets between capital and 
maintenance (І) 
5.69 
4 Lack of human resources in 
sustainability profession and expertise 
(І) 
5.54 
5 Bureaucratic barriers inertia from 
academic staff (II) 
5.54 
6 Ownership and control of various 
components of infrastructure (II) 
5.38 
7 Difficulties in communicating with 
key stakeholders (II) 
5.00 
 
Table 6:10: Primary Factors for Sustainable Project Success in Universities 
 
             Twenty Most Critical Factors for Sustainable Project Success in Universities 
No.  Priority factor Average rating score 
1 Top management commitment/support to 
project (І) 
6.69 
2 Clear objective and scope (І) 6.38 
3 Clear project performance criteria 
regarding sustainability (І) 
6.30 
4 Integrated-sustainability planning and 
design (І) 
6.15 
5 Project’s integration with teaching and 
research (І) 
6.15 
6 Availability of resources (financial, 
human and technical) (І) 
6.08 
7 Effective communication/information 
sharing channels (І) 
5.92 
8 Key stakeholders’ participation (І) 5.85 
9 Multidisciplinary/competent project team 
(І) 
5.77 
10 Risk management (І) 5.77 
11 Comprehensive contract documentation 
(І) 
5.69 
12 Accurate cost-effectiveness analysis (І) 5.69 
13 Proof and clarity of innovative concepts 
(І) 
5.54 
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14 Allocation of these 
deliverables/accountabilities to 
individuals (І) 
5.54 
15 Wide community involvement (І) 5.38 
16 Cooperation and coordination between 
academic staff and project team (І) 
5.46 
17 Substantial demonstration cases and 
proper emphasis on past experiences (І) 
5.38 
18 Absence of bureaucracy (II) 5.46 
19 Awarding bids to the right 
designer/contractor (II) 
5.15 
20 Up-to-date technology utilization (II) 5.15 
 
Table 6:11: Key Actions in Each Phase of Sustainable Facilities Delivery in Universities 
	
Forty-one Key Actions in Sustainable Construction Project Implementation in 
Universities	
Stage Action     Average rating score 
Conceptual Stage Obtain vision and commitment from 
the top management 
6.67 
 Set clear and well-understood goals 
and metrics 
6.58 
 Clarify budget 6.33 
 Identify number and range of ideas 
and stakeholders 
6.31 
 Consult sustainability professionals 
and experts to integrate 
sustainability with conceptual 
planning 
5.58 
Planning and 
Design Stage 
Consult sustainability professionals 
and experts to integrate 
sustainability with design 
5.92 
 Thorough analysis and simulation 
of different alternatives 
5.75 
 Access to expert designers, proven 
design concepts, buildability, cost-
benefits analysis 
5.69 
 Ensure resources are commensurate 5.67 
 Monitor planning and design, open 
discussions and get input 
5.67 
 Low impact score for environmental 
and social factors 
5.58 
 Clarify time framework and cost 5.50 
Pre-tendering 
Stage 
Verification of the design solutions 
against target 
6.17 
 Specify clear deliverables, cost and 
budget in detailed proposals 
6.17 
 Identify contractors which have 
sustainability credentials with track 
record of delivering sustainable 
5.67 
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projects 
 Consult sustainability professionals 
and experts 
5.58 
 Have Expression of Interest to 
assess the companies that are 
available to build the project 
5.50 
Contracting Stage Include clear requirements and 
metrics into contracts 
6.08 
 Ensure costs are manageable and 
risks are covered 
6.08 
 Bidders have experience in building 
sustainable development teams 
6.00 
 Understand expectations of 
contractors 
5.58 
Project Preparing 
Stage 
Ensure sustainability to fit with 
broader use 
6.17 
 Communicate with all teams 6.08 
 Establish communication protocols 
and reporting lines 
5.83 
 Contractor engagement 5.67 
 Procedures and processes developed 
and committed to sustainability 
5.58 
Execution and 
Operation Stage 
Monitor and report implementation 
against plan 
6.17 
 Consider on-going operational 
issues 
6.17 
 Low environmental and social 
impact 
6.08 
 Clarity of project performance 6.08 
 Partnering extensive stakeholder 
input 
5.42 
 Procedures and processes being 
allowed to audit 
5.42 
Project Close-out 
Stage 
Confirm sustainability objectives 
met 
6.50 
 Conduct “lesson learnt” session 6.08 
 Review what went well and what 
did not. Reflect what would be done 
differently 
6.00 
 Certification of key deliverables 
provided to required standards 
5.92 
 Optimum operational instructions 
clear to user 
5.75 
 Verification of the systems against 
requirements, continuous project 
commissioning documentation 
5.67 
Maintenance Stage Compile post-construction review 
against sustainability targets 
6.42 
 Continuous comparison of the real 
behaviour of the building against 
the targets 
6.33 
	 Serviceability and access to skills 5.58 
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Based on the findings from pre-Delphi interviews, 80 refined strategies for 
promoting GRLW application on campus contain different levels from macro to 
micro, such as government’s support, organisational optimisation, project 
improvement and specific actions. All those strategies are filtered by panel experts 
with the ranking priorities and combined as a whole package to provide sustainability 
practitioners with a clear picture of tangible guidance. Three suggestions related with 
universities’ unique characteristics are stressed, including a more active outreach 
with industries, wider stakeholders’ involvement in sustainability projects and a 
constantly systematic review. What’s more, the author further identified significant 
barriers to and critical factors for successful sustainable projects, in order to reveal 
more profound information behind the facility project management in universities. 
The prioritised issues mostly reflect the findings about universities’ organisational 
environment. For example, lack of commit from top leaders is ranked as No. 1 
barriers, and solid commitment from top management is considered to be the most 
critical factor responsively.  Other issues such as funding system, communication 
problem and bureaucracy are all on the list, which provides more proof that the 
deficiency in project management is closely linked with the broader organisational 
context. Last but not least, 41 strategic actions in each stage of project delivery 
summarized a detailed streamline of demonstration.  
Above all, the organisational environment and project management rely on each 
other to form a “top-down and bottom-up” system for housing sustainability in a 
general way. In addition, the discussion about GRLW revealed the barriers to their 
implementation and related strategies. These findings prove the importance of 
organisational environment again. 
6.4 DECISION SUPPORT FRAMEWORK TO PROMOTE GRLW 
APPLICATION ON CAMPUS 
In order to implement effective decision-making for GRLW, a comprehensive and 
integrated methodology for fixing systematic defects is recommended. Optimisation 
of the organisational environment is the fundamental remediation to create the 
appropriate context. Improvement of project management solves deficiency problems 
involved with project delivery. Further, specific strategies for GRLW promotion 
target the core objective. As explained above in Section 6.3, best practices or 
solutions for these issues were identified from the Delphi study. This section presents 
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the final framework on critical decision-making for GRLW in universities, which is 
expected to provide sustainability practitioners with a guidance map for adopting 
sustainability innovations.  The framework provides decision makers in universities 
with a tangible action tool to examine and improve the organisational environment 
and facility project process before sustainability practices are executed as well as 
remove specific barriers to GRLW implementation.  
Compared to past decision-making models (see Section 2.4.1), this decision-support 
framework considers the interaction between organisational environment (macro-
level) and on-the-ground implementation (micro-level). Instead of focusing on the 
debate about “what kind of choice to make among alternatives (perfect or 
satisfactory)”, this framework is more likely to peek into “how the choice and 
organisational context fit for each other and enhance each other to achieve a long-
term project effect”. As the following framework shows, the whole system is 
circular: the organisational environment is examined carefully and optimised to 
create a suitable “womb” for the nurturing GRLW, followed by removing roadblocks 
of decision-making for GRLW and appropriate project implementation. The project 
deliverables work as demonstration cases and experience accumulation, and it 
supports decision-making for GRLW in return and further enhances the 
organisational change for sustainability innovation. This logical order is premised on 
the theoretical foundation of literature review and the reflection of interview results, 
revealing how organisational issues have an influence on project management. The 
specific discussion about GRLW implementation also demonstrates the close link 
between organisational issues and sustainability innovation adoption. Through the 
refinement of Delphi study, the identification of barriers to sustainable project 
implementation and critical factors for sustainable project success further verify the 
fact that organisational environment has a fundamental impact on project 
management system. Thus, activities related with organisational environment are 
positioned on the first-step strategic agenda followed with GRLW promotion and 
project implementation. 
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Figure 6.6: A generic framework for decision support for GRLW application 
 
Expanding on the graphical demonstration of decision support framework, guidelines 
for each issue are presented in detail to demonstrate the actions (agreed by Delphi 
panel members) and potential effects (expectation from interviewees). The 
framework provides decision makers in universities with a tangible action tool to 
examine and improve the organisational environment and facility project process as 
well as remove specific barriers to GRLW implementation.
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Step A  
Guideline 1 for governments’ performances 
    External Environment (government) 
Level of Administration  Aim  Strategic Actions  Effects 
Local Government or 
State Government 
Provide direction, 
policy and funding 
support 
 In  response  to  constantly  emerging  technologies,  governments 
should update policies,  regulations or  codes  timely  for universities’ 
guidance.  
 Financial audit  should not be narrow which only  focuses on dollars 
but other things. 
 A  financial audit between sustainability  results/outputs and  funding 
allocation  should be established  to  stimulate universities’ efforts  in 
pursing sustainability. 
 University  students  work  in  private  industry  to  explore  new 
opportunities  that  could be  researched by private  industry and  the 
results given to the industry government body. 
 Encourage universities to 
promote sustainability 
practices 
 Stimulate innovations and 
changes 
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Guideline 2 for optimising organisational structure 
Organisational Structure 
Level of Administration  Aim  Strategic Actions  Effects 
Senior executives in Universities  Form  a  desirable 
organisational  structure  to 
report,  scrutinize  and 
execute  sustainability 
innovations 
 A  linkage  should  be  built  between  academic  staff 
and general staff. 
 Sustainability officers  should be  independent  from 
facilities  management  and  sit  directly  under  the 
portfolio of Vice Chancellor. 
 There should be a balancing act of multiple missions 
in universities. 
 Universities  should  attach  a  clearly  defined, 
understood  and  agreed  level  of  authority  and 
governance to sustainability programs. 
 A  matrix  structure  composed  of  vertical  and 
horizontal  elements  should  be  completed  and 
enhanced  to  achieve  the  most  efficiency  and 
effectiveness. 
 Universities  build  cross  departmental  (or 
interdisciplinary)  discussions  and  committees  (e.g. 
like  budgetary  process  with  sustainability 
evaluation) 
 A  sustainability  steering  committee  at higher  level 
should  be  set  up  to  bring  more  senior  managers 
together. 
 Reduce  the  solo  between 
academics  and  general 
staff 
 Improve  slow  and 
cumbersome  reporting 
and executive process 
 Bridge  the  gap  between 
governance  authorities 
and operational staff 
 Reduce  the  negative 
impact  of  frequent 
turnover 
 Solve  the  problem  of 
under‐resourcing 
 Link  the  split  between 
organisational  structure 
and finance 
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Guideline 3 for leadership enhancement 
                                                                                                 Leadership 
Level of 
Administration 
Aim  Strategic Actions  Effects 
Senior  executives  in 
Universities 
Build  a  strong  leadership  to 
support  sustainability 
innovations 
 The  leaders’ knowledge and skills about sustainability 
should be improved.  
 Leaders  are  expected  to  be  equipped  with  qualities 
presented in Table 6.7. 
 Leaders  should  provide  financial  support  more 
actively. 
 There needs  to be a clearly defined, understood and 
agreed  level  of  authority  level  attached  to 
sustainability programs. 
 Leadership need develop Key Performance  Indicators 
that enable sustainable options. 
 Leaders should employ people who support the vision 
of sustainability. 
 The  collaboration  between  leaders  and  professional 
consultants should be promoted.  
 Include sustainability in the core 
activities of senior management 
 Provide  policy  direction  and 
funding support 
 Encourage  environmental 
champion at staff level 
 Enhance  leaders’  interaction 
with sustainability experts 
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Guideline 4 for effective communication 
                                                                                             Communication
    Level of Administration  Aim              Strategic Actions Effects
Senior executives in Universities Staff  
Students 
Implement  a  smooth  and 
effective  communication 
system 
 An  agreed  definition  and  shared 
understanding  of  sustainability  should  be 
achieved. 
 Bombardment  of  information  should  be 
avoided. 
 The  communication  relationship  between 
academics  and  operational  staff  should  be 
maintained. 
 Different  media  are  used  (particularly  taking 
advantage  of  latest  technology)  and  the 
desirable ones  should be  identified by  target 
people. 
 Topics  about  sustainability  are  repeated 
frequently to reinforce ideas. 
 Messages  should  demonstrate  how 
sustainability  changes will move  people  to  a 
better place. 
 A clear communication plan  including upward 
and  downward  information  flow  as  well  as 
feedback loop is needed (see Figure 4.5) 
 Bureaucracy and conflicts should be limited or 
even removed. 
 Environmental  champions  are  encouraged  to 
disseminate important messages 
 Decrease  the 
discrepancy  between 
academic  side  and 
operational side 
 Reduce  the 
segmentation  in 
different departments or 
divisions 
 Reduce  difficulties  in 
framing  messages  to 
convey  universal 
meaning 
 Overcome  priority 
conflicts  between 
different departments 
 Improve the efficiency of 
processing  information 
within  limited  time  and 
effort 
 Enhance  the  interaction 
between  communication 
and  sustainability‐
oriented culture forming 
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Guideline 5 for organisational culture shift 
 
Organisational Culture 
Level of Administration  Aim  Strategic Actions  Effects 
Senior executives in Universities 
Staff  
Students 
Develop sustainability‐oriented 
organisational culture 
 The  concept  of  sustainability  should  be 
reflected  in  a  clearer  and  easily‐understood 
way. 
 Sustainability  principles  are  embedded  in 
staff’s daily job description. 
 Individual behaviour change is encouraged. 
 Staffs are motivated by multiple incentives to 
integrate  sustainability  into  their  area  of 
responsibility in new ways. 
 The  capacity of  the  student body  to ask  for 
sustainable  content  in  courses  and  services 
are encouraged and built. 
 Culture  clashes  or  contradictions  are  under 
control or eliminated. 
 Staff  and  students  are  provided  with 
consistent  information,  continuous 
education and professional training. 
 Build  an  active  learning 
environment  
 Transform old generational 
values  and  conventional 
thinking 
 Increase  openness  to 
innovations and changes 
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Guideline 6 for organisational characteristics 
 
Organisational Characteristics 
Level of 
Administration 
Aim  Strategic Actions  Effects 
Senior executives in 
Universities 
 
Take advantage of 
organisational 
characteristics  
 There  needs  to  be  some  interaction with  private  industry  to  get 
some answers from the coal face. 
 Master planning, buildings,  infrastructure  and other major works 
that have an impact on sustainable operations and teaching should 
be  open  up  for  wider  input  from  university  members  where 
possible. 
 A constant review of all systems  is conducted due to the evolving 
exchange of both students and staff.  
 Enhance  the  meaning  of 
organisational identification in 
sustainability programs 
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Guideline 7 for decision making 
 
                                                                                                Decision making 
Level of 
Administration 
Aim  Strategic Actions  Effects 
Senior executives in 
Universities 
Staff  
Students 
Carry out efficient and 
effective decision making 
 Decision  maker’s  knowledge  and  awareness  about 
sustainability should be improved. 
 Making finance division aware of sustainability can effectively 
help decision making for sustainability. 
 Decision makers should have abilities to refine, elaborate and 
modify  sustainability  to  the  organisational  needs  and 
objectives. 
 Universities establish an organisational culture which  is open 
to innovations and changes. 
 The  extent  of  sustainability  practices  to  the  existing  values 
and experiences of universities should be satisfactory. 
 The cost‐effectiveness is measured accurately. 
 Universities  provide  decision  makers  with  sufficient 
professional consultancy. 
 The  levels of  governance  and  span of  authorities  should  be 
adjusted.  
 Universities  reduce  or  eliminate  differences  in  interests  of 
students, staff and senior executives. 
 Reduce  the  competition 
between  sustainability 
alternatives 
 Support  decision  making  for 
sustainability innovations 
 Improve  the  efficiency  of 
decision making 
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Step B 
Guideline 8 for overcoming barriers to GRLW 
 Removal of Barriers to GRLW 
Level of 
Administration
Aim  Strategic Actions Effects
Governments
Universities 
GRLW industry 
Promote GRLW 
application on 
campus 
 Universities  and  industries  look  for  opportunities  to  integrate 
GRLW with other green technologies. 
 Good  business  case  studies  should  be  carried  out  to 
demonstrate benefits. 
 More  research  on  GRLW  should  be  conducted  to  establish  a 
specific database which is suitable for Australian context. 
 Students and staff’s demand for GRLW should be enhanced and 
utilized. 
 The awareness among key decision makers is enhanced through 
education or training. 
 Universities hold more seminars or  lectures to provide  industry 
with updated education on GRLW. 
 A network is set up among governments, universities and GRLW 
industry  (e.g.  governments  provide  policy  support;  holding 
Green Roof conference). 
 Capacity building of existing maintenance staff to manage GRLW 
is  enhanced  through  training,  support,  procedures  and 
handovers from contractor process. 
 Universities  execute  accurate  cost‐effectiveness  analysis  on 
GRLW. 
 Universities should promote financial staff’s sustainable  literacy 
and sustainability practitioners’ financial literacy. 
 There should be government funding as well as sponsorship. 
 Enhance  people’s  awareness  and 
familiarity about GRLW 
 Change people’s misconception about 
GRLW  (e.g.  cost‐effectiveness, 
perceived risks) 
 Increase  GRLW’s  priority  in 
sustainability alternatives 
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Step C 
 
Guideline 9 for construction project management 
  Construction Project Improvement 
Level of 
Administration 
Aim  Strategic Actions  Effects 
Senior executives  
Facilities 
management 
Improve the sustainable 
construction project 
management 
 Critical  indicators  for sustainable project success are  listed  in 
Table 6:10, and key performance indicators for each phase are 
presented in Table 6:11.  
 Sustainability  is  integrated  in  the  very  beginning  of  design 
process. 
 The  maintenance  people’s  consensus  and  support  are 
achieved at a very early stage. 
 Detailed  documentation  for  a  better  project  briefing  is 
important to sustainability delivery.  
 Project  team  consult with maintenance  people  and  users  of 
the buildings during construction.  
 Sustainability features/technologies are adjusted to end‐users’ 
friendly operation. 
 Consultants  on  sustainability  are  engaged  during  the  whole 
course. 
 The cooperation between multiple counterparts is   enhanced 
to overcome conflicts. 
 Green Star certification is referenced by design and as built. 
 Help executive team’s work and 
improve  the  post‐construction 
maintenance.  
 Ensure  wide  community’s 
engagement  without  slowing 
down things 
 Enhance  the  adaptability  of 
sustainability to universities 
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Guideline 10 for stakeholders’ participation enhancement 
                                                                                                        Stakeholders’ participation
Level of 
Administration
Aim  Strategic Actions Effects
Senior executives 
Staff 
Students  
 
Enhance stakeholders’ 
participation in 
sustainability projects 
 Stakeholders  should  be  provided with  correct  and  convenient 
methods to practice sustainability initiatives. 
 Top  down  support  from  senior  executives  can  help  enhance 
stakeholders’ participation. 
 Multiple ways are used to disseminate  information and engage 
different  interests  (e.g.  regular  surveys,  forums,  workshops, 
focus  group  discussion,  specific  events  and  informal  social 
meetings). 
 A network of stakeholder  representatives across  the university 
should be established and  critical  stakeholders are  involved at 
different levels. 
 Identifying  key  stakeholders  is  the  prerequisite  of  importance 
for effective stakeholders’ participation 
 Levels  of  stakeholders’  participation  are  divided  based  on 
hierarchy  (e.g.  steering  committee  at  the  top  and 
representatives at the bottom). 
 External annual reporting (social, economic and environmental) 
to stakeholders helps to concentrate management on the issue 
that need work. 
 It  is  a  challenge  to  ensure  widely‐engaged  stakeholders’ 
participation without slowing down the process. 
 There  needs  to  be  a  small  forum  of  all  interested  parties  to 
supply the researched information back to all stakeholders.
 Ensure  key  messages  delivered 
to  key  people  through  effective 
communication strategy 
 Increase  stakeholders’ 
awareness and knowledge 
 Distribute  responsibility  and 
ownership  more  widely  across 
the university 
 Create  more  opportunities  and 
pathways for stakeholders to get 
engaged 
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6.5 FINDINGS RELATED WITH LITERATURE 
Most of the previous literature in this field was published in recent decades. Some of 
the findings from this study have refined the previous studies. First of all, Australian 
universities have been stepping into the era of sustainable development, and have 
made relatively impressive progress in recent years. It may be said that people feel 
more positive and optimistic about universities’ futures in relation to sustainability. 
A prominent comparison to the past is the remarkable increase rate in the recruitment 
of sustainability officers or environmental officers, as many interviewees admitted. 
This research also mirrors the existing literature that facilities management is playing 
a key role in the environmental programs. However, the expectation of participants 
in the present study indicates that the independence of the sustainability office or 
environmental office from facilities management is better for flexibility and 
performance. Secondly, the incentives for universities’ to go green are interweaved 
with various benefits. The discussion about why universities need to pursue 
sustainability yielded profound insights from sustainability practitioners, and verified 
the theoretical assumption. Last but not least, universities’ characteristics are 
understood from more perspectives in terms of sustainability implementation, 
including core missions, funding resources, diversity and different interests.  
This study also adds new information that was not addressed in previous research. 
The interrelationship among organisational components is revealed to develop a 
structural model of hierarchy which presents driving power (organisational structure 
and leadership), linkage level (communication, organisational culture and 
stakeholders’ participation) and dependent variable (decision-making). This model 
can help build a model for organisational change which takes advantage of internal 
qualities (with reference to Figure 7.1). In addition, the suggestions to optimise the 
organisational environment for sustainability embedment are identified from 
experienced and knowledgeable experts and can be used to equip practitioners with 
an instruction manual. Along with solving tactical problems at the institutional level, 
the project management system in universities was also inspected in detail including 
barriers to sustainable projects, critical success indicators and best practices in each 
phase of project delivery. The gathered information mirrored some common 
requirements for sustainable project delivery, and also revealed more specific details 
with regard to universities’ unique contexts. For example, in order to promote 
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sustainable practices on campus, one of the most important indicators is to integrate 
sustainability initiatives with teaching and research. The emphasis on the cooperation 
between academics and operational staff was also often highlighted by participants.  
6.6 CHAPTER SUMMARY 
This chapter discusses the results from the interviews and Delphi surveys, with 
reference to Chapters 4 and 5. To start with, the chapter discussed the universities’ 
general understanding of “sustainability in higher education”. This included the 
awareness about and attitudes towards sustainable universities, and multiple 
motivations stimulating universities’ sustainability initiatives. In addition, the 
interviews penetrated into the organisational environment of Australian universities, 
which helps to understand the profound relationship among organisational 
components. Organisational factors and project issues impeding sustainability 
innovations and preliminary strategies for optimising organisational environment 
were also identified. As this research sheds light on GRLW applications specifically, 
particular issues about GRLW were also discussed. These findings led to the 
formulation of a list of issues/strategic actions which paved the way for the Delphi 
surveys. Through three rounds of Delphi study and filtering iteration of two-level 
priorities,80 primary agreed strategies (categorised into priority I and II according to 
median value) targeting organisational betterment, project improvement and GRLW 
promotion were compiled in the format of best practices. In a similar way, 12 crucial 
qualities for competent leaders, 3 solutions originating from universities’ unique 
characteristics, 7 significant barriers to sustainable project implementation, 20 
critical factors for sustainable project success, and 41 key performance indicators for 
each phase of project life-cycle were consolidated and mapped on a consolidated 
action plan.   
Synthesising all the findings from the semi-structured interviews and Delphi study, a 
decision-making framework called the “Critical Organisational and Project Strategic 
Action Plan for GRLW Promotion” was established. The final section of this chapter 
presented the framework in detail. The framework is composed of a graphical vision 
of demonstrating logical links and detailed guidelines for each critical issue, which 
provides decision makers with a tangible action guidance tool.  
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Chapter 7: CONCLUSIONS 
7.1 INTRODUCTION 
The research background, questions and objectives were introduced in Chapter 1. 
Chapter 2 presented an extensive literature review to lay a solid theoretical 
foundation. The development of the research methodology was discussed in Chapter 
3 to answer the research questions. Chapter 4 and Chapter 5 reported the data 
analysis and findings from the interviews and Delphi study, respectively. Chapter 6 
summarised all the findings and synthesised all the critical issues to form a 
comprehensive decision-making model for GRLW promotion on Australian 
campuses.  
This chapter reviews the research questions and objectives, and draws the 
conclusions to the research questions. The research contributions, the study 
limitations and the recommendations for future research are presented.  
7.2 REVIEW OF RESEARCH OBJECTIVES AND DEVELOPMENT 
PROCESSES 
The research objectives were determined by the research gap identified through a 
review of the literature and existing knowledge. The review also included 
consultation with academics and industry practitioners.  
The purpose of this research was threefold. Specifically, this research aimed to 
achieve the following objectives: 
 To examine and optimise Australian universities’ organisational environment 
for practical sustainability implementation such as GRLW delivery. 
 To understand and improve the project management process in Australian 
universities.  
 To develop a decision support framework for promoting GRLW application 
on campus.  
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The research objectives provided a clear direction upon which the research was 
developed with confidence. Triangulated data collection approaches were selected 
and employed in this research, namely: 
(1) Semi-structured interviews with industry practitioners 
(2) Delphi surveys among high profile academics and experienced professionals.  
The in-depth interviews were carried out with 25 experienced practitioners and 
academics to investigate the current organisational environment with regard to 
sustainability project deliverables in Australian universities, and understand the 
overall project management system as well as the challenges to enhancing GRLW 
applications on campus. Various suggestions about optimising the organisational 
environment and improving the project management process were also explored for 
the preparation of the Delphi study. The interviews helped to achieve the research 
objectives 1 and 2. Through three rounds of Delphi surveys with a panel of 16 
experts, the preliminary findings from the interviews were refined to form primary 
strategic actions which were mapped on a generic and comprehensive framework. By 
addressing the critical issues for the organisational environment and project 
management as well as specific considerations for GRLW, the research objective 3 
was achieved.  
7.3 CONCLUSIONS ON RESEARCH QUESTIONS 
Four questions were posted to address the aim and objectives of this research. In the 
following paragraphs, the key findings from the interpretation and analysis of the 
results reported in the previous chapters are presented inclusively.  
Q1. What are the organisational barriers to adopting sustainable innovations in 
Australian universities and how can the organisational environment be optimised to 
accommodate sustainability innovations? 
The literature review (in Chapter 2) identified that there is a lack of profound 
inspection of the overall organisational environment to accommodate sustainability 
initiatives. To ensure the smooth implementation of sustainability innovations such 
as GRLW on campus, such an inspection is necessary. The universities’ unique 
characteristics require a specific examination based on traditional organisational 
theory (Section 4.5.4, p.124-168 illustrated all the organisational components).  
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The interviewees offered various understandings about “sustainability in 
universities” including the significance of sustainability initiatives and multiple 
drivers for universities to pursue sustainability (see Section 4.5.1, p.113-116). The 
results demonstrated a very optimistic trend prevailing among Australian universities 
in that they all realised the importance of sustainability to universities’ development. 
According to the participants, their universities were making environmental policy, 
establishing sustainability strategies, and creating positions about sustainability 
management. Their actions target the “environmental pillar” of the triple bottom line, 
namely, environment protection, energy efficiency and other environmental 
programs. Due to the universities’ core missions of teaching and research, some 
particular sustainability orientations about curriculum reformation, sustainability 
teaching and learning and research on sustainability were highlighted regarding their 
integration with sustainability project deliverables.  
The answer to this question firstly starts from a full inspection of the organisational 
environment. Given that sustainability is high on universities’ agenda as well as part 
of their strategic plan, the fundamental environment needs to be consolidated for 
sustainability implementation. In terms of the ideas and the aspirations of universities 
and the communities that practice in universities, it is a good test bed. Most 
Australian universities are on the path of moving towards sustainability. 
Unfortunately, there’s a disjuncture between the rhetoric and the application. Thus, 
universities are now in the transitional stage moving from strategic planning to actual 
delivery of identified projects within the plan. Many people share the view that the 
universities’ organisational environment hasn’t been as effective as expected and 
universities are not doing enough. Above all, a number of staff and students feel 
frustrated and seek a change. The participants in the present research provided a very 
full comprehension of the organisational environment of universities from the 
perspective of creative sustainability implementation.  
It is believed that universities have extensive ability in sustainability topics and 
should create a desirable organisational environment for sustainability. Universities 
are places to provide education and conduct research, which are open to discussion 
and free from the constraints of making profits like private enterprise. Many 
universities are undergoing a staged process of locking sustainability into the 
integrated strategic plan and ensuring the top-level leadership has an ownership of 
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the plan including commitments to various sustainability projects. Considered to be 
an ideal place for cultural change, universities have positive aspects in the 
organisational environment with regard to sustainability.  
Many people working in sustainability feel frustrated about the slow and inadequate 
sustainability implementation in universities. The negative aspects of universities’ 
organisational environment are significant barriers. The organisational environment 
in a university is diverse, and there are different levels of interests in and passion 
about sustainability initiatives in schools, departments and faculties. Some people are 
keen to make some changes but others don’t want to change so that some 
sustainability programs are successful in a small area but not across the whole 
university.  Universities are inherently complex organisations that also have to cater 
to a wide variety of concerns while dealing with people of diverse skill sets and work 
foci. This causes difficulties in cooperation and coordination, further impacting on 
sustainability deliverables.  
The centralised decision-making approach is in the dominant position. If there are 
people in a centralised decision-making process who believe in the need for 
environmental strategies and want to focus on that, then the process works. However, 
the centralised approach often doesn’t acknowledge the value in including other 
people’s opinions and sometimes it is a juggling act. The limited consultation with 
sustainability professionals and experts was pointed out. In comparison, a negative 
aspect of having decisions made by committee is that it often takes a long time to 
achieve consensus and it depends on who participates and often things get done 
through a consensus process simply by the person who talks the loudest. Each of the 
models has their own flaws, and universities need to adjust the models according to 
different situations.   
In order to implement commitments, appropriate resources must be applied. 
Universities are faced with the problem of being under-resourced when spreading 
sustainability responsibilities more widely across the institution. Often, the 
sustainability management section is criticised but lacks the funding and human 
resources to carry out missions. Sustainability offices are often located with facilities 
management and have been newly created in recent years. The sustainability teams in 
most Australian universities are in a small scale, which can’t satisfy the high demand 
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of sustainability tasks on campus. More resources need to be spread more widely to 
better execute sustainability.  
The fact that universities are large organizations makes it difficult to ensure 
procedures are adopted and to keep track of a large number of people. Within a large 
organization, it is difficult to talk to everyone because it takes time to figure out who 
needs to be approached and who has the authority to make things happen. In a 
smaller organization, it is easier for management to help people closely communicate 
and coordinate with each other. In addition, the job descriptions in universities are 
expected to be incorporated with sustainability principles so that sustainability is 
systematically integrated with people’s daily work or study instead of being treated 
as an extra activity.  
Getting external funding to implement some sustainability initiatives in universities 
is a real challenge. The government funding is quite often linked with sustainability 
outcomes. If the funding allocation audit is related with universities’ performance, 
the universities don’t necessarily access sufficient funds from state or federal 
government so that they are in a challenging position for accessing ongoing funds to 
complement what they are doing for the project management and help fund some of 
their sustainability initiatives. Another negative side is that universities have 
misconceptions about the costs related with sustainability initiatives. There is quite 
often a larger price tag on anything under the banner of “sustainability” or “green” so 
concerns about additional cost are always present. The project will have additional 
costs if it is going to be “green”, which is an inhibiting factor because few 
universities have enough funding for such projects, let alone to bolster the budget to 
make sure that the green initiatives can be implemented at the same time. As a result, 
universities tend to choose common technologies which are perceived to be 
“cheaper” than green technologies.  
Generally the support from the senior executives is very important. The 
organizational behaviours for sustainability need to be driven from the top 
management. Although the overall development of leadership in universities is 
thought to be more supportive than in previous years, a stronger and more active 
leadership including awareness enhancement, skills improvement and resources 
provision is required.  
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An academic champion who can help guide their university to move towards 
embedding sustainability in organizational behaviours is a very effective approach. 
In universities, making the most of key champions from the academic side or 
operational side and even enhancing the accumulative effect can help to achieve 
sustainability goals. In addition, if universities can work through the bureaucracy to 
make initiatives take shape, sustainability can be expected to make significant 
progress. 
The existing focus on sustainability is somewhat narrow. Staff and students often 
don’t want to actively engage in the changes. With regard to sustainability initiatives, 
extra workload blocks peoples’ vision. Universities’ organisational environments are 
expected to be adapted to staff and students’ needs and experience about 
sustainability services.  
The operating environment of universities is challenging, because universities have 
to continuously readjust themselves to government policies and priority shifts. 
People’s attitudes towards sustainability partly impacts on the organisational 
environment as their behavior changes are interactive to organisational change.  
Besides all the “invisible” mental obstacles underneath organisational components, 
some “visible” physical constraints in the infrastructure also contribute to difficulties 
in the organisational environment for sustainability. A typical example is that 
universities often have a long history of development. Many campus buildings 
weren’t built based on energy-efficiency criteria. Now universities would like to 
retrofit them to meet the sustainability requirements. However, there may be a clash 
with the local council because some buildings are heritage listed so that they can’t be 
extensively changed. The engineering conditions of those buildings also probably 
place a restriction on the choices of new technologies which are able to be applied in 
the buildings. In return, a lower rate of delivering practical sustainable projects will 
negatively affect the creation of an ideal organisational environment due to the 
“failure of visible demonstration”. The organisational obstacles are summarised in a 
number of categories, as presented in Table 7:1.  
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Table 7:1: Factors Causing Institutional Obstacles for Innovations in Universities 
 
Resistance types Causes of organisational resistance 
Structural inertia  Diverse missions and competing priority 
 Hierarchical structure and cumbersome reporting 
process 
 Ever-changing cohort of students and staff 
 Multiple campuses and large population 
Leadership  Lack of solid and consistent support from senior 
management 
 Distance between the top executive level and 
operational level 
 Inadequate knowledge and skills of practicing 
sustainability innovations 
Cultural constrains  Conventional thinking and old generational value 
 Fear about new things/stick to familiar technologies for 
grants 
 Individual behavioural change 
 Different level of interests in and passion about 
sustainability 
 Sustainability is an “add-on” to job description instead 
of a “core-mission” 
 Bureaucracy 
 Cultural conflicts or clashes 
Management 
inefficiency 
 Founding models 
 Status Quo (do things in the way they have always 
done) 
 Difficulties in adapting innovations to management 
system 
 Inefficient communication network 
 Under-resourcing (e.g. financial, human, expertise) 
Physical constraints  Old buildings’ engineering restrictions 
 Climates and geographical conditions 
 
Above all, sustainability is a journey; its outcomes will take time to realise and 
universities are still in the early phase. The optimistic attitudes of the participants 
towards universities’ sustainable future show confidence. The organisational 
environment needs to enable staff and students to think about sustainability and 
influence how they act and incorporate sustainability principles into their practices.  
The structural model (refer to Figure 6.2, p.227) was the basis of building an 
organisational change model in this study. Compared to the existing models for 
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organisational change which are mostly stage-based performance (see Section 2.4.3, 
p.68-69), this model was built upon the internal relationship between organisational 
issues which were extracted from real-life reflection, and took the project end-
product into account. Thus, this novel model enables people to make full use of the 
organisational components to execute changes as well as the project’s impact to 
visualise and consolidate the changes. In addition, all the critical performance 
indicators presented in this model were initiated from practitioners’ responses and 
verified by experts, which can provide practitioners with practical and meaningful 
assistance. With the answering of research question 1, the first research objective of 
understanding and optimising universities’ organisational environment was achieved.  
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                      Figure 7.1 A generic model for organisational change in universities 
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 278 
 
Q2. How can the construction project delivery process in universities to implement 
sustainability innovations be improved? 
The answer to this question is composed of three parts from the interviews and 
Delphi study: 1) the analysis of existing project management process (advantages 
and disadvantages); 2) barriers to sustainable project delivery; and 3) responsive 
strategies (critical indicators and key actions for each project phase).  
The 25 semi-structured interviews revealed the common project management system 
in universities. The importance of choosing an appropriate project delivery method 
was addressed by interviewees.  It was discovered that the traditional Design-Bid-
Build method is the mainstream project delivery pathway. The process was described 
by interviewees in detail and categorised by the researcher into seven stages (see 
Section 4.5.5, p.157). In addition, several important impacting factors and 
suggestions for project improvement were accumulated from interviewees’ 
statements. The project management process has a close link with the organisational 
environment in universities. Many ideas emerging from organisational issues 
corresponded with reflections on the project management process. The subsequent 
Delphi study further explored the barriers to sustainable project delivery and critical 
factors for project success. The results proved that project delivery can’t achieve 
success without organisational adaption as many barriers and indicators for success 
are organisational-rooted. The key actions for each stage of the project delivery were 
explored and identified to create the guide map of project management. The initial 
strategies appearing in the interviews were filtered by the Delphi study experts and 
more strategies were added to supplement the guide (see Table 6:6, p.246-250).  
In conclusion, the optimisation of project management is built upon the 
organisational environment’s betterment first of all. The most significant barriers to 
sustainable project delivery noted by the Delphi experts were organisational 
impediments in essence, such as lack of commitment to sustainability from top 
management, lack of human resources, and bureaucratic inertia from academics. 
Apparently, organisational drawbacks impose a negative impact on sustainability 
project delivery. Correspondingly, top management’s commitment to sustainability is 
ranked at the top of the critical factors list. Research participants frequently 
emphasised that if a sustainable project can obtain consistently strong support from 
senior management, the project can stand a great opportunity to succeed. Other 
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critical factors including integrating sustainability with planning and design, and 
identifying clear objectives and scope were listed (see Table 6:10, p.251-252). 
Further, some suggestions for improving sustainable project implementation were 
outlined, which highlighted key stakeholders’ participation including maintenance 
personnel’s early engagement, end-user friendly features and cooperation between 
academics and operational staff. In order to provide detailed hands-on operational 
guidance on project implementation, the key actions in each stage of project 
management were presented (see Table 6:11, p.252-254). Finally, the second 
research objective was achieved through answering Question 2. 
Q3. What are the specific barriers to implementing Green Roof and Living Wall and 
how can these barriers be reduced or overcome in order to promote GRLW? 
The final part of the interview results answered the question of specific barriers to 
implementing GRLW (see Section 4.5.6, p.166 ) and also offered preliminary 
strategies for enhancing GRLW application. Based on the interview results, the lack 
of awareness and knowledge about GRLW, cost and funding, maintenance issue and 
perceived risks were the main obstacles. The subsequent Delphi study ranked all the 
strategies identified from the interviews and newly emerging ones from the 
questionnaires.  
The third set of research results arose from the overview of diverse suggestions 
provided by the interviewees concerning ways to reduce, or possibly overcome, the 
barriers to implementing GRLW in universities. The following recommendations 
were concluded as the priority ones to promote the diffusion and adoption of GRLW 
in higher education institutions. 
 Establish a network among government, industry and universities  
The government should provide policy support and updated regulations or codes to 
create an overall desirable context which caters for industry’s needs and universities’ 
funding requirement. The collaboration between industry and universities is a good 
opportunity to translate practical experiences from industry into scientific research 
and then the knowledge can be accumulated to further nurture the industry’s 
development. The core strategy is taking advantage of practical projects to conduct 
research, education and training to develop more GRLW experts who can promote 
the industry development in return. 
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 Increase awareness and familiarity through successful business cases 
More high profile demonstration projects should be built and studied to help people 
have a better understanding of GRLW. Universities need to be inspired about how to 
deliver GRLW successfully and what benefits can be achieved. Sharing the anecdotal 
evidence of people who have had the experience of studying or working in the 
environment with GRLW is another way to increase the popularity of GRLW. 
Particularly, the key decision-makers and finance staff awareness should be 
enhanced.  
 Explore additional funding resources to overcome the cost-based barrier 
The relevant issue with cost is the limited budget in universities. Money is always the 
factor which results in universities’ reluctant actions of adopting GRLW. However, if 
universities can expand their ways to seek extra funding, there will be more 
possibility for universities to consider GRLW. Enhancing co-sponsorship is a 
potential way to obtain extra funding for universities to implement GRLW. 
 Conduct more research on GRLW technology to build a reference database 
specific to the Australian context  
Although much literature about GRLW technology issues exists, most reports are 
overseas-based. Given that Australia is characterised by distinct climate and flora, 
there is a necessity to create a specific database for reference in Australia. This is 
also a very effective way to supplement people’s knowledge. For example, a 
database of suitable plant species, medium depth or engineering parameters is in high 
demand for practical operations.  
 Get students and staff buy-in to stimulate Green Roof and Living Wall 
implementation through their demand 
The staff and students’ influence was recognised to be significant due to their large 
population in universities. As a result, it was held to be important to take advantage 
of students and staff’s advocacy of green innovations such as GRLW. Particularly, it 
was mentioned that obtaining maintenance personnel’s support in the earlier stage 
and giving them proper training is an important composition of staff buy-in. 
 Universities host more seminars or workshops to increase staff and students’ 
awareness and knowledge about GRLW 
 281 
 
Lack of familiarity and knowledge about GRLW was identified to be a significant 
obstacle. As a place equipped with educational resources and research capability, 
universities are able to deliver lectures, seminars and other types of “service learning” 
to enhance staff and students’ knowledge about GRLW.  
 Integrate GRLW with other green technologies to reduce the competition and 
increase the opportunity 
Universities face many competing options, and sometimes have to trim programs due 
to tight budget. The competition among these priories is very high. The tight budget 
in universities makes the competition even fiercer. If GRLW technologies can act as 
a platform to integrate other green technologies, the competition can be transformed 
into cooperation. For example, GRLW can be integrated with solar panels for 
increased energy yield, or with grey water recycling to achieve efficient water 
consumption. The integration can reduce competition to strive for more opportunities 
for GRLW implementation. In addition, if “integrated green technologies” can work 
better than single technologies, this is a win-win solution.  
Q4. How to develop a decision-support framework  for promoting Green Roof and 
Living Wall application in universities?  
The above answers to Questions 1, 2 and 3 were used to formulate a preliminary, 
generic, integrated organisational level-project management framework for GRLW 
development on campus (refer Figure 6.5, p.242). Gathering the views of various 
stakeholders, the framework mainly presented the flowchart of the GRLW decision-
making process in universities, embodying all the organisational issues and project 
management process. It also combines some critical actions to enhance GRLW 
delivery. 
This is an imperative next step leading to a primary framework through the 
refinement of the Delphi surveys. The framework encapsulates the relevant logic and 
knowledge for organisational optimisation and project improvement in GRLW 
applications in Australian universities. As seen in Table 6:12 (p.256 – p.266), the 
best practices are organised into an action guide tool for sustainability practitioners 
to carry out effective organisational management and deliver sustainable projects, 
using GRLW as a demonstration case.  
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The formulation of the framework for “Critical Actions for Organisational 
Optimisation and GRLW Project Improvement” helps to achieve the last objective, 
which is expected to help senior executives or operational staff to execute best 
practices of effective decision-making for GRLW.  
7.4 RESEARCH CONTRIBUTIONS 
This research makes contributions to academic knowledge and to universities and the 
GRLW industry. These contributions are discussed in the following sections in 
detail.  
7.4.1 Contributions to Academic Knowledge 
The research on sustainability in higher education is relatively new and has been 
heated in recent years. Most of the existing literature discusses the incentives for 
building sustainable universities, barriers to sustainability implementation and 
general strategies. However, limited research has been conducted to look into the 
fundamental problems underlying the organisational environment. This research 
enriched the literature in this area, making a theoretical breakthrough on the 
conceptual basis of organisational theory referring to universities’ unique context. 
Through scrutinising and identifying organisational barriers and solutions for 
betterment, the present research innovatively provides valuable and critical 
information about the organisational environment of Australian universities. In 
addition, the project management system in universities was inspected to complete 
the systemic “top-down” and “bottom-up” strategies. The identification of obstacles, 
critical success factors and key performance indicators is a signification contribution 
to the current knowledge about universities’ sustainable construction project 
management. In addition, this research also supplements meaningful information to 
research on GRLW promotion in Australia. The final framework provides 
sustainability practitioners with action plans to prepare a desirable organisational 
environment for sustainable project improvement, specifically aiming at supporting 
sustainability innovations such as GRLW implementation.  
At the time of writing, the researcher has published three international conference 
papers and two journal papers are under review. This research provides a solid and 
valid reference for other researchers in the areas relevant to organisational issues and 
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project management in universities’ sustainability pursuit, especially those looking 
for Australian perspectives.  
7.4.2 Contributions to Universities and GRLW Industry 
The proposed decision support framework provides industry stakeholders with a 
practical tool that facilitates the understanding of situation and decision-making for 
GRLW investment with a further sustainability target. Because a deeply 
organisationally analysis of universities is useful information for the decision-making 
process, the result of this research can help guide universities in moving towards 
sustainability through translating statements or policies into better practice. It is 
believed that the guidelines delivered by this research can become a general strategy 
and useful tool for decision-makers seeking to promote the application of Green 
Roof and Living Wall, and to stimulate green technology deliverables, which has the 
great potential to promote sustainability in Australian universities. In addition, the 
framework can establish new organisational routines which provide support to 
universities during the process of translating the sustainability initiatives into 
practical success. In consideration of the close relationship between universities and 
industry, the enhancement of green technology deliverables like Green Roof and 
Living Wall on campus may also be beneficial for industry development. 
From the long-term perspective, this research can return social benefits as it 
contributes to the pursuit of sustainability in universities. If universities can 
successfully lead this trend taking their social function into account, we have enough 
reasons to believe that sustainability can be realised soon considering the meaningful 
social effect universities can have. Universities are places where potential leaders, 
innovators and problem-solvers are educated (Cole, 2001), so it is expected that the 
awareness of sustainability which graduates gain from their university has the 
potential to be implanted within various fields, further promoting the concept of 
“sustainable development” within the whole society. 
7.5 STUDY LIMITATIONS 
The limitations of this research should be pointed out despite its contributions. This 
research is mainly limited in three aspects: 
 This research is founded on the theoretical framework of “sustainability in 
higher education”. In Australia, the tertiary education system is composed 
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of universities, colleges and Technical and Further Education institutions. 
However, the investigation in this study was targeted at universities. 
Colleges and Technical and Further Education institutions were not 
included in the discussion. Nevertheless, the findings from this research 
can be used as an exemplary model and adjusted to deal with decision-
making for sustainability innovations within the specific contexts of other 
educational institutions.  
 Due to the academic background of the researcher, this study focused on 
management issues and didn’t investigate the technical aspects of GRLW. 
Although some interviewees raised problems related to infrastructure, 
climate (temperature and water) and vegetation regarding the impediments 
of wide GRLW application, the main barriers mentioned most frequently 
indicated that the fundamental obstacles are rooted in organisational 
management.  
 Given that most of the participants were from Australia, the framework 
developed is specifically applicable to the Australian higher education 
context. However, the findings from this study can provide a useful 
reference to the higher education institutions in other countries.  
7.6 RECOMMENDATIONS ON FUTURE RESEARCH 
The limitations of this research give rise to recommendations for future research as 
follows: 
 This research focuses only on the Australian university context. It will be 
meaningful for future researchers to expand this study to cover other 
regions of the world by considering different legal, cultural and political 
environments and specific local conditions.  
 This research looks into the overall organisational environment from the 
perspectives of organisational components. There is an opportunity for 
further research to delve more deeply to gain information regarding each 
element.  
 The interview results indicated that GRLW remains a relatively new 
technology to Australian users. There are areas in which knowledge of 
 285 
 
technical issues remains scarce, such as irrigation systems, water use and 
control, waterproofing, structural load and vegetation selection. While this 
research focused on GRLW from the perspective of organisational 
behaviours and management, more research can be conducted in the future 
to prepare technical manuals for GRLW instalment and maintenance for 
universities.  
 The topic of “sustainability innovation” in this study was specifically 
focused on Green Roof and Living Wall. Nevertheless, the learning from 
this research can stimulate other research on other sustainability 
innovations (technologies or management processes) to help universities 
move towards to a sustainable future.  
7.7 CHAPTER SUMMARY 
Realising their social responsibility, universities are assuming a lead role in creating 
a sustainable future for our societies. However, their commitment to date seems 
confined to research and development. Opportunities to showcase achievements and 
potential developments have not been sufficiently explored, especially in the 
utilisation of the built environment on campuses, which are often regarded as 
microcosms yet are an influential part of society. 
This research explores the potential and problems of implementing green 
technologies on university campuses. Using Green Roof and Living Wall as an 
example, the research reveals that the organisational environment is crucial to the 
success of sustainability project deliverables. Universities are in the transitional stage 
of embedding sustainability into their organisational culture. The mainstream vertical 
structure in universities is reasonably suitable for sustainability programmes but 
needs to be amended with regard to the reporting process and responsibility 
distribution. Closely linked with the hierarchy of the vertical structure, the 
centralised decision-making can be assisted by the participation of consultants. 
University management is required to be more supportive with better awareness and 
appropriate knowledge. Communication and coordination between different 
departments needs to be enhanced through networking. Identifying and involving key 
stakeholders is an effective way to ensure stakeholders’ participation without 
slowing down the decision-making process.  
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The research identifies prominent barriers to GRLW implementation on campuses. 
Cost remains the most important factor. The uncertainty about the cost-effectiveness, 
tight budgets and long-term payback emphasises such cost-related concerns. There is 
a misconception about costs that relates to the lack of knowledge and information 
regarding financial considerations. The lack of demonstration projects and a relevant 
reference database contributes to decision-makers’ hesitation and GRLW stagnation. 
The perceived risks and ongoing maintenance were also ranked high on the list of 
barriers. Last but not least, there is an institutional resistance to innovations and 
changes that is a cultural influence on universities’ activities. In response to these 
interconnected barriers, a series of comprehensive strategies were formulated into an 
action matrix for GRLW promotion, including improvement of the organisational 
environment and project management and specific suggestions for the 
accommodation of GRLW applications. 
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Appendices 
Appendix A 
Interview Transcription 
 Responses to question 1: Do you think achieving sustainability is important to your university? 
Why? 
 
Interviewee Statements 
N1 Yes, it is. The university created the Environmental and Sustainability Initiatives Unit 
which I manage in 2009, and the previous year they did an environmental benchmark 
of their performance against other universities and other organisations and found that 
they were, believed that they were behind and needed to improve. So they created this 
unit at great expense and we’ve come up with an Environmental Management Plan in 
consultation with the staff and students for the next three years and they have 
committed to implementing that plan which is quite a costly plan and I think that they 
realised that this was an area that they needed to be leaders in and they wanted to 
achieve that. 
N2 Yes, it definitely is incredibly important to the University of XX. There has been high 
level support provided and the university has signed the International TALWA 
Declaration for sustainability in universities. It established an environmental 
management committee and that committee oversaw the development of an 
environmental management plan that covers six main areas of sustainability within the 
university and it also passed a number of policies to embed university sustainability 
activities. It also decided to fund staffing for the first time so we have a Sustainability 
Manager and a Sustainability Officer and so that’s at a high level. And from grass roots 
level we have over 80 Sustainability Reps throughout our campuses across the state so 
there’s incredible grass root support and obviously the desire for action and 
involvement. The University of XX is a state-wide university so we play a very special 
role in the community down here as both leaders and demonstrators of technologies 
and best practice. 
N3 Yes, I think all different dimensions of sustainability, from environmental 
sustainability, social sustainability, we have to as a university reflect the values of our 
broader civic society and we need to be at the forefront of testing and advocating for 
any aspects which contribute to better societies. We’ve got to do that both in our local 
situation and our local context immediately surrounding our campuses, in our broader 
cities and we also have a role of course with broader regional and international 
collaboration. 
N4 Yes, I do think that sustainability is important to the University of XX. The university 
has included sustainability in its values, in its core objectives, its goals, and the 
university is a signatory to, we’ve undertaken a range of commitments sort of ranging 
from the Talloires declaration to other papers and other agreements, whether it be it the 
Resource Smart Program in Victoria or the Sustainable Campus Group. We’re also 
represented on an Education for Sustainability steering committee for Victoria and 
we’re one of the founding members of ACTS, the Australian Campuses Towards 
Sustainability. So the university does have a number of commitments that we have 
signed up to and so we do think it’s important we do understand our role but even 
though we feel that there’s still a long way to go we think that maybe there are some 
areas where we might be doing better than others. 
N5 Okay. Sustainability. Yeah. Because for a number of reasons. Our university has a 
system for developing a sustainability action plan so this is myself, one of my 
colleagues, I support like an Energy Manager and another senior adviser in 
Environment. So we’ve developed a Sustainability Action Plan which supports 
Sustainability Victoria. Now with that, we had to send this up to the Vice Chancellor 
for approval so we’ve recently got it back and we’ve got it approved. Now it’s going to 
go out to consultation. So yeah, we have a Sustainability Action Plan. We also have a 
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Sustainability Committee on campus as well which is headed up by a Deputy Vice 
Chancellor who is the chair and he reports directly to our Vice Chancellor’s Executive.  
Yeah. I would say to the university, yeah, because it’s, you know, I mean I and my 
team want to incorporate it into teaching and learning, research and operational 
capacities. And we’re also going through the process of finalising an energy 
performance contract as well which I mean I can’t say too much about because just for 
confidentiality reasons and there’ll be some announcements about it. So yeah, I can’t 
say any more than that about it, so apologies there. 
N6 Okay. Yeah. We’ve recently sort of published on line our sustainability strategic plan 
and we’re very much committed to sustainability and I guess for a number of reasons 
in the way that we manage our campus and in our teaching and learning and also in our 
research. So I guess for us we’d see ourselves as providing leadership and innovation 
in sustainability and also inspiring, but it’s towards I guess our staff, our students and 
also the broader community. So sustainability is very much part of, I guess the way 
we’re all thinking, it’s very much in the political agenda and the community agenda so 
we like to, I guess, equip students with that knowledge and confidence in sustainability 
so that they come through doing courses here that they’re very much at the forefront of 
that sort of thinking. 
N7 I do. I think the sustainability is really important and you need to achieve 
sustainability, not just talk about sustainability. And I think it’s really important for 
universities because they’re part of a global community, especially a university like 
Monash, it has students from all around the world. So that sense of global membership 
I think is really important and as part of the corporate social responsibility, I think it is 
very important for every organisation to do their bit. And I think Monash and other 
universities have enormous impact on the environment so the effects that they can have 
through sustainability is a really good potential. 
N8 Yes, it is. We have a, the university thinks it’s important that we’re responsible 
environmental managers and we think that it’s ethical and it’s a good catalyst for 
practical application in the academic field. And there’s numerous benefits 
N9 Yeah, I think it’s important. A couple of reasons. Curtin University is coming from a 
low base, from an environment. We’re also the largest university in WA so we’ve got a 
very large footprint. We’ve got also specific environmental issues in WA which may 
not exist or as much in the eastern states, we need to address them where we are. And 
also because we need to respond to staff and student concerns. And that’s about it. 
N10 It is important and I think it is important to ensure the longevity of the institution and 
also to ensure that the workforce of the institution is happy and I think sustainability 
from that point of view is ensuring the capacity of the staff to continue to develop, to 
continue to teach well, research and contribute to the overall aims of the institution. 
N11 I think very important to the universities in regards to the achievement of 
sustainability.  That’s clearly demonstrated by the implementation of an Environmental 
Management Plan that the university has. The Environmental Management Plan has 
been in place since 1999 and is revised every five years. The plan is comprehensive 
and has a set of key performance indicators against all of those elements within the 
plan. More importantly, the university realises the importance of sustainability in 
taking sustainability from the facilities management side and moving it across into 
collaborative projects with the academic side of the university as well. 
N12 Oh look, absolutely. I think it’s important. I think universities are large consumers of 
energy, water, resources, etc, just through the nature of the work that they do and 
therefore I think we have an obligation to, as large consumers, to reduce that 
consumption. I also think we have a large role to play in terms of the community and 
we need to practice what we preach so we have courses on sustainability, it kind of 
permeates through the curriculum so we also need to demonstrate that commitment 
through our practices as well. 
N13 Absolutely. Sustainability is critical to our university and all universities. University 
has a key role in addressing challenges of sustainability. We need produce graduate 
students for sustainability, literally to the transition of a new sustainable future. 
N14 Yes, well. It’s important to universities. We’ve got commitment to reduce greenhouse 
footprint and sustainability does have the potential to also reduce energy and water 
consumption which reduces the entire cost as well. Well, it also has to do with, you 
know, we’ve got school environment, so we build green star buildings as best practices 
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and good examples to students. I suppose, it’s sort of putting theories into practices on 
my minds. 
N15 Yes I think it’s very important for reasons such as economic benefits, environmental 
preservation, reputation and social responsibility, staff and students’ wellbeing, and 
overall reputation of university. 
N16 Yes, yes. Definitely I do. We see sustainability as a global issue. University sectors are 
a significant player in the global environment. And people also want to seek answers at 
the leadership in that area. Our university is one of the largest universities on the 
national basis. University does not just try to find a solution, but also is a contributor to 
the problem. Talking about massive building program, obviously, massive student 
load, massive resources. Therefore we should be the one trying to find the solution to 
lead their way, trying to solve this problem. 
N17 Yes, I do think it’s important. First of all, they made commitments to sustainability and 
set up sustainability office to deal with. And they give us updated budget to achieve 
our objective. It is part of the key strategic direction in documentation which is 
teaching plan 2008 – 2014. Yeah, I think it is important to the university.  
N18 Yes I think it’s very important for two reasons. One is that we need show that as an 
organisation we are looking at our responsibility in terms of our existing environmental 
footprint as well as teaching our future leaders about environmental sustainability, how 
important it is. In terms of providing a future, I suppose. 
N19 Ok. Achieving sustainability is very important to universities. I don’t know there was 
an equal standing but that’s a case across everyone in the university. Leadership is 
important. Reducing our operational cost and educating students is important. 
N20 Yes, I do. When we look at sustainability, we look at the environmental components, 
just the basic legislation complying and now the new reporting requirements we are 
towards. We’ve got three different types of legislations. We start at the very basic. We 
got energy efficiency opportunity act from 2006. We have to submit a report of 
sustainability to the federal government once a year and we got the federal support. We 
have the resources efficiency plan that is Victorian environmental protection plan in 
the local authority. We have the obligation to report to them now. We also have the 
national greenhouse gas emission report to the department of climate change from 
2007. So that’s our basis of sustainability in environmental legislation. On the other 
sides, sustainability makes good business also we try to protect our environment. We 
are educational institutions, we have a great opportunity to not just influence our 
community and campus, they can make a great impact on the wider community, not 
just in Australia, but all over the world. We have a number to international students, 
they bring the learning from here to their own country, to their work place, so we look 
at the process of sustainability education putting curriculum in our research, but also 
we are looking at sustainability in how we operate in our university, so the operational 
side, how we basically turn our computers on and off, how we manage our buildings. 
It’s not only the curriculum activities, but also the way we conduct in our universities. 
N21 It’s important to our university. As a teaching institution, we have to be the leaders in 
the progressive things such as sustainability. Being government institution as well, it’s 
up to us to be the pioneer in trying things like green initiatives because we have young 
people educated there, we have to set examples for them. 
N22 Yes, I do. Because we need to seek for changes in university environment both 
physical and political environments. We need to respond to the expectation of students 
and staffs. It is also a matter of cost because of the resource scarcity and rising cost of 
energy. Through these reasons, sustainability is important. 
N23 So from me personally, because I actually think it makes good business sense now. So 
for the university to be sustainable, even in an economic sense, it should look at 
sustainability in a broad sense to be environmentally sustainable, it will also actually 
enable it to become economically sustainable. And importantly to this university, we 
are notably in a green region, if you like. There’s an expectation we have a high 
number of environmentalists in our population, we’re a green area and I think a lot of 
people in this university would like to see the university perform in sustainability 
because I think that’s what their beliefs are. 
N24 Pursuing sustainability is very important to universities. As an institute of education, 
we should walk our talk. 
N25 I think it is really significant to universities. Yes, I think so.  
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Responses to question 2:Through pursuing sustainability, what benefits do you believe can be brought 
to Australian universities? 
 
Interview  Statements 
N1 Well first off, I believe that the universities, if the universities can’t grapple with the 
issue of climate change and sustainability, then we don’t have a lot of hope for anybody 
else on the planet. They’re learning organisations and they’re organisations that are 
teaching the next generation how to behave in the world. I think there are benefits from a 
societal perspective for universities to grapple with this issue and do what they teach 
students, do in their acting on how they, the university operates should be reflected in 
what they’re teaching students. So I think the university can benefit just from a 
leadership and a branding perspective as well as, obviously there are energy and dollar 
savings that can be made from implementing sustainability initiatives, so there’s those 
sorts of economic benefits. But also too I think in attracting students, our university is a 
sort of second tier university and so it is always looking at what sort of market it is in, 
how it’s best to attract students. 
N2 For benefits to the universities, pursuing sustainability has a lot of offshoots. I mean you 
can look at it as lowered cost to the university, thereby being able to spend the money on 
other things. It also increases a university’s appeal to the younger generation and people 
that are seeking advanced learning opportunities to see a university responding to the 
challenges of our time is always a very good thing and it gives you a competitive 
advantage as far as a university because we are competing against other countries as well 
to get people to come here. And then there’s the obvious things around lowering our 
actual impacts on the environment through reduced greenhouse gas emissions, how we 
manage our facilities, what we buy, that sort of thing. 
N3 I think the primary benefit for universities that’s being discussed by many players at the 
moment is universities as a living laboratory. So our primary directive, the reason our 
university is here is for teaching and research, so we need to promote a situation whereby 
the campuses themselves can be a platform for teaching and learning about aspects of 
sustainability, the different scales of implementation, how policy relates to activity, so I 
think that our role as a living laboratory and a link to our broader community is very 
important. The second thing of course if cost effectiveness, of course lower resource 
utilisation, reduced and more efficient resource consumption, less waste generation, all of 
those things in terms of efficiencies and resources. But the primary thing is really to me, 
through the living laboratory, we need to show how sustainability must be embedded in 
all of our aspects, must be embedded in our personal lives, in our personal behaviours, in 
our organisational behaviours, in our buildings, in the way we plan our precincts and the 
mosaics of our landscapes and our urban environments that we work in. So it’s all about 
looking for platforms to look at how we can embed sustainability in all of those aspects, 
the human, the built and the environmental context. 
N4 That’s a really good question because one of the things that I, we often see universities 
leading sustainability and particularly education for sustainability is something that we 
should do as an obligation and so as far as what benefits can be brought, I guess one of 
the obvious ones that often appeals to a lot of our managers is the opportunity for us by 
modelling, by walking the talk, by modelling sustainable practices around a university, 
there are obviously some opportunities for us to be able to do things more efficiently and 
to be able to make some savings and so I guess one of the key drivers I guess in terms of 
getting senior management support or middle management support for some 
sustainability initiatives has been around this opportunity for cost savings, and our 
university has targets in terms of water reduction, like water use targets, we have 
obviously energy targets as well. And so these are, I guess that’s a pretty easy one and 
it’s been, like we have a very good relationship with our physical resources staff and one 
of the reasons for that is that they’re very keen to support any of the behaviour change 
programs that we want to implement. So that’s been a key driver for us, that’s one of the 
really obvious benefits. But I guess for me, my background is in education and so I guess 
my slant is perhaps more towards the education of sustainability. Sometimes it’s a harder 
gig trying to convince people that there are benefits for their course in embedding 
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sustainability into those courses. Some departments can see that this will appeal to their 
students or that it might help to boost their student numbers so that’s kind of a no-brainer 
for them. But in some of the areas where sustainability has not been traditionally a 
feature of the programs, it’s sometimes a little harder to make those benefits clear to 
them. But look, my personal view is that every course, every one of our programs from 
the TAFE sector, from our Cert I, II and III apprenticeships/traineeships, right the way 
through to our degree programs and our post-grad programs, my view is that all of those 
programs need to have education for sustainability embedded in them if we are going to 
be delivering on our broader university brief. But also if we are going to be doing the 
right things by our students, like one of our goals at the University of Ballarat is that we 
want our students to be eco-literate or sustainability literate as a result of their experience 
at UB and if we’re to deliver on that, we need to make sure that we’re active in that 
space. 
N5 Well one thing I think probably minimising the university’s environmental footprint is a 
big part. However, there are financial benefits as well. I think, you know, from, which I 
feel sometimes gets overlooked. Okay. This is my personal opinion, by the way, these 
answers. Okay, I’d just like to say that. So I hope, this is my knowledge which I’ve got 
over being here for 18 months and being a student here. So I feel like sometimes 
overlooked and it’s not reflective of RMIT but I think bosses look for paybacks in as 
little time as possible, you know, so. And I think it’s important for universities to produce 
an environmental literate student. Like I know in the UK there’s a certain university there 
that has two standard courses that every student has to take and that’s entrepreneurship 
and sustainability. Every student does that so, there you go. So it’s quite a chalk and 
cheese, so it’s two different areas. But I think definitely, as well as for the environment 
but I reckon there is a cost saving in it as well because obviously if a carbon tax comes in 
the winners are going to be the ones who save the most energy, they’re making the 
savings. 
N6 I think we can I guess the way we manage our campuses, we can, in terms of 
sustainability, demonstrate new innovations in the way we manage our buildings and 
grounds. I also think it’s also hopefully a good business decision as well in that through 
better use of water and energy and the way we manage our waste we’re also, it’s a good 
business decision too in terms of cost savings, in terms of energy efficiency, in terms of 
good payback, in terms of expenditure. I also think there are some opportunities for us to 
be furthering, developing partnerships with industry as well in terms of good research. So 
yeah, I think in terms of that leadership role, and also I think the students, we have quite 
a diverse range of students from overseas and from within Australia as well but a lot of 
students are looking for courses that either are on sustainability environment (marketing 
tool) or that integrate sustainability subjects, so we can see that there’s I guess a market 
advantage if you like with offering good up-to-date and innovative courses. 
N7 I think that we have to have sustainability as a marketing potential. I think to maintain 
currency and to ensure a well-rounded education for our students, sustainability needs to 
be a part of both the operation and the curriculum of universities, and I think it’s 
important for any university to separate themselves from the crowd by being a leader and 
I think sustainability is one of the areas in which Monash particularly has been able to 
show how they are a leader in that area. I think attracting students, which is their core 
business. So without sustainability as part of the curriculum and as part of the operations, 
I think you start to do yourself a disservice because there are other universities who are 
incorporating it very well into their processes and I think any person who graduates from 
a university and wants to go into the workforce needs to have a good grounding in 
sustainability to be an effective worker now. So the benefits, also in operations, quite 
often we can reduce our energy consumption which is very expensive, so of course there 
are cost benefits associated there with energy, water and waste disposal so the basic costs 
saved are a benefit. What else? We can come back to, there might be other things as well. 
N8 Well, I think one of the key things that it can do, if we have a proper environmental 
component of the curriculum, in terms of education for sustainability, then that certainly 
would raise the level of awareness and understanding of what being sustainable means. 
So the future generations may be able to influence change more than some of us. Other 
benefits include Health benefits, productivity benefits and recreational benefits. 
Specifically, I think universities may stand out compared to some other institutions or 
corporations because of it. 
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N9 Well, these are the usual, it may attract students and staff. I’m not convinced that 
students would choose a green university versus a university that is looking at the course 
they want but it could be handled differently and whatever else on that point of view. We 
are actually got as a whole a large environmental impact, we are a big organisation in 
general, so we need to do something about that. I don’t think people understand how  
universities are contributors to environmental impact, and also it would be good for 
Australian universities to have a better world view of their position, so they need to be a, 
the world environmental issues need to be addressed also within the country. No, I think 
it’s, well I suppose also universities are the only place where people are going to learn 
about it. They come from school usually with some interest and then universities need to 
pick up on that and create the future citizens of the world, I suppose. 
N10 I think looking at sustainability from the broadest context, I think the benefits to 
Australian universities, there are many benefits, but one is greater resilience to external 
pressures, so if we can be more sustainable we will become less reliant on external 
funding, for example, and that will provide greater certainties to universities’ 
management and greater certainty to university staff. 
N11 I think benefits, I mean obviously anything under the banner of sustainability we would 
hope follows on the triple bottom line reporting. So benefits, both social, financial and 
then environmental.  So pursuing sustainability for the Australian universities obviously 
gives them the ability to ensure that they have future business continuity or operation into 
a changing climate. 
N12 Well I think a strong community profile and a strong community brand, so a brand and 
recognition, but I also think there is a very real cost benefit to universities as well by 
pursuing that. I think, so there’s the cost benefit, I think there’s the brand and 
reputational benefits, and I think that’s, that’s nationally and on the state level, nationally 
and internationally. 
N13 Benefits for Australian universities? Well, we position ourselves as leaders and champion 
of sustainability in our community. And in the self-need, not only can university gain 
reputation and competition, not only teach sustainability, but also operate sustainability 
to achieve environmental benefits. Looking from the financial sides, you can make 
implementing sustainability all across all campuses, reducing energy consumption, that 
translates to eco-sustainability. We are a large university with 6 campuses in western 
Sydney. If you look at the social sustainability issues, which is across all the 
environmental and ecological. If we address sustainability on a university level, there is a 
great influence and impact on the local region. 
N14 Well, I think it’s a little of research development in effective. We evaluate it as, in terms 
of success, environmental comfort. We improve the environment. People are happy 
working in that environment, which increases productivity. That’s a very suggestive 
question for some people to find a different answer, as well as, and basically, we’ve got 
drain sanity to reduce water, for example, we’ve changed the planning strategy. It’s not 
about the pure planning you like to support, it’s about the infrastructure. So we find 
benefits as a key to reducing energy consumption. 
N15 I think it can ensure an on-going long term success of organisations. For education 
generation’s sustainability to throw leadership in the future for sustainability activities. 
We keep up with other western countries which they are doing on sustainability. 
N16 OK, basically we can be recognized as the leader in the field which can actually be used 
as a marketing tool to potential students particularly. It’s becoming, I mean, a lot of 
students who have raised the interest on enter the school. The issues are important. They 
should be addressed themselves. That’s a big aspect. Establishing demonstration 
performance which attracts international business partnership for further development 
international solutions to climate changes that is actually happening here now. So that’s 
actually what we see. Oh, also funding, trying to bring us research dollars as well. There 
is sustainability for our operational budget. University become more efficient 
operationally and financially and more robust to get changes as we implement those 
things. It does reduce the operating cost as well. That’s the main thing to us. 
N17 I am not sure about specific benefits brought to Australian universities other than others. 
Ideas are energy efficiency. Campus operation is important. What is more important is 
we can provide benefits to community and society. If we do it right, we imbed 
sustainability into framework of learning and teaching. The benefits, I think they are 
probably operational cost saving, some marketing opportunity as well, essentially what 
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we can do is too pass benefits to community and society. 
N18 A sustainable organisation means it has a future. It is in line with what we all have to do. 
We are looking forward to an environmental and economic sustainable future for 
university organisations. 
M19 I think first of all, positioned as a leader in the society, universities are working at the 
cutting edge showing people what can be achievable. They are supposed to be teaching 
people how to think. That’s sort of first aspect. I think it’s important to attract students. 
Young people are looking more and more for evidence of leadership. It’s part of 
maintaining a strong reputation to attract both students and staffs. Across the area of 
operational efficiency, that can be achieved by reducing energy cost, water cost and 
waste cost. That’s certainly a big issue because the cost is going up. That needs to be 
particularly under control. So sustainability is part of the strategy. 
N20 I think it can bring benefits not just to Australian universities but to all the universities. 
It’s a comprehensive subject of sustainability. I think all the universities all over the 
world are dealing with sustainability in some ways. So benefits, there are environmental 
benefits, low impact on the university. In the tertiary sector if we work together we can 
have a great impact. There are financial benefits. We talk about triple bottom line. We 
look at social aspect, financial aspect and environmental aspects, all of those benefits to 
Australian universities. 
N21 By being green, we can set our examples to other countries. We can educate our children 
for the sight direction for sustainability. We can save our national resources. We learn to 
use our money more responsibly. 
N22 Cost saving is one benefit. By being more energy efficient, for example, universities can 
save operational cost. Another one is minimizing environmental impact. Saving money is 
good the bottom line. Pursuing sustainability makes people feel good about the 
organisation they work for, more loyal to the institution. From the perspective of students 
they are more attracted to studying in universities. 
N23 For me, I think a lot of the sustainability efforts are happening in other layers of 
education, so it’s the importance of education generally and I wonder whether we have 
put enough into our graduates and that’s for me a big opportunity for sustainability is that 
we can practice what we preach, we can demonstrate to our graduates what it is to be a 
sustainable employer and organisation and that the benefits would be that not only can 
we create sustainable universities but we can create graduates with a skill set to actually 
go out and lead and manage in our community.  
N24 Okay. Well they can certainly improve their reputation. The universities are a centre of 
learning and they should be leaders, so they can be seen to be leading in terms of how 
they manage their resources. So for example, this university has made a very big effort to 
reduce energy and water consumption which they have done very successfully over the 
past few years. So they improve their reputation. Sustainability is an important sort of 
dimension in whatever discipline you’re doing now, whether it’s engineering or the arts 
or environmental more or wherever. So they’ve got to, universities have to what they 
walk the talk. It’s no good just talking about sustainability and teaching sustainability, 
you’ve got to sort of run the organisation sustainably. 
N25 I think the green agenda and the sustainability agenda can cut through all of that sort of 
issue and actually attract high calibre students because of the way the university operates 
and that that coincides with the way the students want their university to operate, so 
there’s a kind of mild dimension as well as attracting high calibre researchers because it 
almost doesn’t matter what area of research you’re in, there are people in all aspects of 
life that really strongly believe in sustainability and want the organisation they work for 
to reflect those values. So I think the university can benefit in the staff and students that it 
attracts from being green. 
 
 Responses to question 3: Has your university been involved recently with any projects 
delivering green technologies to promote sustainability on campus?  
  
Interviewee  Statements 
N1 Yes. We’ve looked at all aspects of energy, water and waste. We’ve actively looked 
at all of those technologies and we’re putting in rainwater tanks, storm water 
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retention basins, we’re doing energy efficiency, lighting retrofits, occupancy 
sensors, air conditioning improvements, we’re looking at tri-generation, we’re 
looking at solar, we’ve put wind harvesting over at one of our campuses, we’ve also 
implemented a recycling initiative and we’re currently looking at composting. So 
there’s a whole suite of initiatives across all of the areas of the environment that the 
university is looking at.  
N2 Well there’s been a number of green technologies supported. We’ve got our 
engineering school exploring wind power and they have solar power on their 
building and they’re looking at wind power on our accommodation services 
buildings and there’s a couple of other renewable energy activities underway at the 
University of XX looking at the feasibility of hydrogen motor bikes and scooters, 
hydrogen cars, that sort of thing.  
N3 Over the past few years, we’ve had a range of projects, some of which are developed 
on projects which have been going for some time, such as medium scale water 
recycling, a lot of others are due to compliance requirements, water savings and 
others that relate to our environmental management systems and our management of 
hazards and those sorts of things.  
N4 Look, we have been involved in quite a number of small initiatives. When I read 
green technologies, they’re not the big demonstration projects, they’re more of the 
small things. Like we’ve been I guess picking a lot of the low hanging fruit so we’ve 
started to incorporate movement sensors into our lecture theatres and other rooms 
around our campuses. Obviously we’re including these things because there’s an 
attractive pay back on these features and energy and water saving potential. We 
incorporate proven technologies into those buildings. But from my point of view, I 
also want this stuff so we’re actually demonstrating these features for our students, 
which helps to demonstrate the universities commitment to sustainability. 
N5 The Sustainability Action Plan is a big undertaking and I and my team have a 
number of projects under wraps. We’ve having two new buildings built down here 
as well. We’ve looked at changes to our air conditioning systems, we’ve got a 
cogeneration plant in one our buildings and yeah, just the way we do our building 
upgrades and things. 
N6 We’ve had a long history of involvement in energy efficiency in our buildings and 
also through our landscape. We’ve got a lot of native vegetation on our campuses so 
we’ve got a lot of water sensitive urban design as part of that and also biodiversity 
protection. So both within how we manage our buildings and in the landscape in 
general, we’ve applied sustainability design. I think that we have involved green 
technology. I think there is an opportunity for more. We’ve got a new Energy 
Research area of our campus that’s looking at leading technologies with greenhouse 
gas capture and sort of more energy efficiency. So there’s an opportunity there 
where there’s some research people on campus that might be designing things for 
the broader industry that we could adopt those on campus as well. 
N7 Some of the programs that we’ve run recently are the switch off programs and 
energy saver, sort of switch off program to reduce our energy consumption. We’ve 
also had lots of programs around waste reduction and water reduction and other 
things like. In terms of projects delivering green technologies, so some of the energy 
programs work with technology to reduce the energy consumption of our technology 
across our university, but we’ve also got solar panels that have gone on several 
places, and they are two of the biggest solar arrays on any university across 
Australia.  
N8 No, we haven’t. Generally no green technologies, no. 
N9 Well, frankly speaking, I don’t think we implemented many green technologies on   
campus. 
N10 Now my university is a multi-campus institution, but on one campus we have 
implemented at a campus-wide level green technologies branching from low impact, 
low energy use buildings incorporating round earth walls with recycled fittings, 
recycled timber, recycled glass. We have no conventional air conditioning in many 
buildings so we have passive heating and cooling, we have white water treatment 
systems and composting toilets so there is no sewerage connected to many of the 
buildings on the campus. We have solar hot water, we have solar heating of the 
buildings and we have filtering of the air in summer to cool the buildings.  That 
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covers pretty much I guess the green technologies that we have implemented on this 
campus. 
N11 We have several other implementations of green building programs in regards to 
sustainable buildings, so environmental sustainability initiatives such as solar hot 
water, photovoltaic arrays, improvements on external shading, low VOC content 
products within the buildings themselves, the use of central plant facilities, hybrid 
air conditioning systems, reducing the vehicle fleet size and type, a lot of initiatives, 
all as a result of directives from the Environmental Management Plan.  
N12 Although we have, earlier this year we opened our 6-star green star engineering 
building. That’s the first 6-star green star building to meet the version 1 of the Green 
Building Standards. So we have that building and that obviously has a huge amount 
of green technology within the building itself, trigeneration, etc.  
N13 We do implement sustainability. Absolutely, we have a number of technologies on 
campus.  
N14 Yes, we’re doing a better environment by 6 green-start rated from the green building 
council. We also run a 240 million dollar development of science. We put in a 
central plan facility to reduce a flow and efficiency of heating and cooling.  
N15 Yes we’ve got community gardens on going in one of our colleges and we are 
looking at another one. We’ve got a central-distribution cooling system. Basically it 
has reduced energy consumption all across the campus by 25%. We are looking at 
combusting in the future and providing more bus transportation. 
N16 Hmm we have to extend a number been put in, because we are in the development 
stage. Our global climate change is probably the primary example that building is 
built as a place where all the technologies will be demonstrated, so that’s built with 
all new technologies which is kind of for purpose. For example, black water 
harvesting, it has been a planning there, it will be tapped into legally.  
N17 Yes, we have done some things. The biggest one is the green roof in a new library. 
N18 We have the fund from vice chancellor for projects which have sustainable focus, 
like facility projects and IT projects, which have impact on university’s 
sustainability agenda. They are making it more efficient an effective, I suppose. 
N19 Yes, we were looking at general efficiency appliances like updating air conditioning. 
We have a master plan which includes sustainability underpinning that.  We have a 
whole range of sustainability both equipment and practices and techniques intended 
to be applied. 
N20 Yes, we have. We have a campus assessment. We start a green trend of planning 
program. We build new buildings and in that building we tried green methods for 
planning. We also built hundreds of buildings for our campus and we built them 
under 5 – star green star design. We are doing another building at the moment which 
is hundred million dollars, also under 5 – star green star design.  
N21 The university of XX is looking to have research in areas of sustainability as a living 
laboratory. We try to use university as an experimental base. We do have Green 
Roof on car parks to see the thermal temperature test. We also look at underground 
heating or cooling. There is also another research going on in terms of solar panel 
and we look at biodiversity as well. 
N22 To be completely honest, we say that we can do and have this sustainability 
program, but when we look at the actual larger activities of the university such as 
buildings, transport, information technology, other facilities and so on at a broader 
institutional scale, the sustainable approach is very minor and quite disappointing, 
particularly with regard to applying new technologies. 
N23 I think the answer is no, unfortunately. 
N24 I think we did a range of green technologies, like thermal underground for heating 
and cooling and solar panels. We also look at biodiversity.  
N25 Yes, we have solar panels on new buildings. We have littering recalls and food 
combusting also.  
 
Responses to question 4:Does your university plan to implement Green Roof or Living Wall in the 
future? 
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Interviewee Statements 
N1 We’re also looking at green roof and green wall for the main campus here but also 
one of our new buildings that are going up at the Innovation Campus and we’re also 
looking at things like permaculture gardens for staff and students and so on. So we 
are planning to implement a green roof and living wall in the future. 
N2 We have not specifically looked at the green roof or the living wall concept. It has 
been discussed at a high level as part of our attempts on our new developments to 
get green star ratings because the university has a policy that any building project 
over $5 million must meet 5-star green star and green roofs are a big part of that.  
N3 Not at this moment, but we are interested. All my colleagues, our Sustainability 
Coordinator has heard about the options. There has certainly been some discussion 
about the possibility or the challenges of green walls or green roofs but we haven’t 
actually implemented any of those as yet. 
N4 I’m not aware of us including any of those green roof or living wall strategies. I 
guess we’ve still got a bit of low hanging fruit still to pick, I guess. So there are 
other smaller strategies that have got more attractive pay backs that we’re perhaps 
hitting first.  
N5 I mean we could only suggest it but we don’t have any substantial plans.  
N6 Well, no green roof as such. We haven’t planned that at this stage.  
N7 We’ve also got an initiative for roof top gardens and cascading gardens at one of our 
more urban sites at Caulfield. It will probably be a while before we see it but it’s 
certainly, the discussion is starting now. 
N8 In 2013, we have an action to investigate the installation of a green wall or green 
roof, but it’s only an action to investigate it. 
N9 No green roof or living wall was implemented. Probably not planning to install. 
Basically we’ve got other priorities.  
N10 We have a green roof over our main lecture theatre.   
N11 We have several buildings that have a form of green wall through plantings like ivy 
and other creepers that grow over the buildings, but at this particular point in time 
we have not gone down the path of introducing green roofs at this point.   
N12 In terms of specifically a green roof or green wall or living wall, no. 
N13 Not plan to implement green roof and living wall at this stage. We looked at and 
considered it last year, but didn’t go ahead to implement them because we feel it will 
be too expensive. 
N14 We put some green plants on the central plan facility but green wall and green roof 
are not widely used here. Probably we don’t plan to implement green roof and living 
wall. We’ve taken other sustainability options.  
N15 No, not at the moment. It is not a high priority at this stage. 
N16 We have not done them yet, but we are investigating them and they will be 
considered. So yeah, I guess our approach to every new development is we look at if 
they are viable. Green roof and living wall are definitely being considered. 
N17 We just built a brand-new library which has a green roof, but we haven’t 
implemented living wall. We haven’t looked into living wall.  
N18 I am not sure. We had the discussion about it, but it didn’t go further than the 
discussion.  
N19 There’s no intention to use green roof and living wall at the university. Mostly it will 
be on a new demonstrating building. In the area we are trying to make it more 
appealing, but it’s a very small-scaled project. 
N20 Absolutely we do. We’re documenting both green roof and living wall in the two 
projects and depending on how they go in the climate. 
N21 There is no stated commitment to doing it but there is no, nothing has been said that 
we won’t do it either. So as projects come up, if it’s a feasible alternative or an 
option it will be explored at that time. 
N22 Not the two examples, the green roof or the living wall. I don’t think there is 
anything on our master plan at this stage. I know we had looked at it for one of our 
newer buildings, but certainly at this stage we don’t have any concrete plans. 
N23 We have the largest Green Roof in our car park. Students can study, have lunch and 
chat on the rooftop. 
N24 No, well, we haven’t created a Green Roof or Green Wall.  
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N25 We haven’t done any Green Roof projects yet. But in a new building on campus, an 
accommodation project incorporating Green Roof is part of design. That’s got 
development of approval of construction already.  
 
 Responses to question 5 : What are the unique characteristics of universities compared to other 
organisations? 
  
Interviewee Statements 
N1 Compared to other organisations, universities have two distinct populations of people. 
There are the ongoing staff and then there are the ever changing student populations 
who come in with their own ideas and things they would like to see happen, so there’s 
a bit of a cultural, not a conflict but just the idea that, from the positive side there’s an 
ever refreshed population within the organisation, and then there’s another group that 
sees the longer term picture as well to implement those things that are implementable, 
that sort of thing. As far as having that refreshing and new population coming in of 
students who are out there and many of them are very energised around the new things 
that they’ve heard about or that they want to see explored and that brings in new ideas 
and new impetus for action within sustainability areas 
N2 In universities, teaching and research are always addressed as core missions because 
we are organisations who produce “intelligence”.  Huh, the impact from the students’ 
body is enormous, especially in Australia where there is an international foundation.  
N3 Universities are filled with literate staff and students, some of them have sustainability 
sense and they can be assigned with sustainability missions. This lays a good 
foundation for sustainability. The sustainability work can also be shared by students 
and staff through assigning them with job task.  
N4 Universities are usually operated with federal funds. From several sources universities 
obtain research funds and grants. Some capital infrastructure is also provided through 
federal grants. Universities are not profit driven as private organisations although this 
is slowly changing due to the new deregulation legislation. And universities have 
depreciation of recycling assets over longer periods.  
N5 I think universities go beyond environmental impact and corporate responsibility, 
which governs most commercial organisations and governmental agencies. Due to the 
nature of a university’s core business – teaching, learning and research, I feel they have 
a responsibility to educate our future leaders and decision makers on sustainability. 
This is regardless of discipline. Universities also have a responsibility to show 
leadership in how they are as an organisation, managing their own sustainability 
agenda. 
N6 Universities are somewhat unique in that they do not usually divest themselves of 
capital and have a focus on whole of life cost. They are also willing to try or accept 
innovation.  
N7 Universities have different funding resources compared to private organisations. 
Normally they are federal funded. However they need to adapt themselves to federal 
government’s direction in order to get funding support. Often universities will feel it is 
difficult to understand what direction the government wants.  
N8 Firstly they’re large organisations and have a difficult task. There are a whole lot of 
differences between faculties, across the university in the way that it’s organised into 
the faculties. There are different cultures and there are those sorts of things. So to tie 
all that together, you’ve got things like policies and procedures and shared values and 
corporate goals and blue prints and all those sorts of things that spell it out, but it’s 
interpreted differently. Things go up and down, so people are very difficult to manage. 
They’re very difficult things to balance because it involves change, and also they 
operate at a context where they’re always pretty exposed to government policy 
changes, how much money they get, where the government priorities and government 
priorities can shift quickly and universities have to then readjust. So their operating 
environment is very difficult.  
N9 I guess the willingness and enthusiasm to be innovative is there. I think there are some 
good networks between the universities. It’s quite open in terms of sharing ideas on 
what we’ve done at different campuses. We’re all linked up through a network called 
Australian Campuses Towards Sustainability which is a good way of sharing ideas, so 
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that’s quite a supportive structure. I think too, universities also in their highest level 
strategic planning like ours, we’ve got an integrated strategic plan and one of the key 
areas in that plan is sustainability. So we’ve got a commitment to sustainability at that 
higher level and I think most unis have recognised that and done the same, and that 
cascades down to having policies and procedures and that sort of thing. 
N10 I think the student body, the adult student population is really unique to universities 
and the ability to affect change very, very broadly. So I think if every student walks 
away with knowledge and experience of sustainability, that’s 60,000 students can walk 
away with sustainability and take that across the world. So I think the ability to affect 
change is enormous. I also think that universities are places of innovation and so there 
are a lot of good ideas that come out of universities as a student project or projects that 
are trialled through innovative staff or have student input. 
N11 Universities are mainly under federal government’s financial resource and they are 
difficult to know what federal government wants and how the government wants it. As 
a result, universities are prone to choose the more familiar methods to apply for funds.  
N12 The funding resource is different from private sectors. Because of the funding 
conditions, universities are obliged to incorporate sustainable development into the 
system operationally and to its infrastructure, and at most levels this strongly 
supported, but by the same token there is an element of the organisations that see any 
resources spent on anything but teaching and research as a waste of time and money.  
N13 They are not for profit so there is not much pressure from shareholders, so this makes it 
difficult to sell sustainability projects. We don’t make things, don’t have a physical 
product that will go on the market, may be able to be advertised greener, if you want, 
so it’s difficult to advertise a service that maybe a bit greener. We use a lot of federal 
money. For the moment, the federal government is going all over the place in terms of 
directions. It’s very difficult to know what they want and how do they want it. So I 
think where we’ve got problems on both sides. Yes, we get a lot of money from 
outside but on the other hand we don’t have much direction and we are not a private 
organisation, hence we can’t advertise the fact that we are greener. 
N14 Universities have enthusiasm for innovations as many academics converge there. We 
also take a longer term of perspective which helps support sustainability innovations 
because sustainability often has a longer return. I think this gives us a comparative 
advantage over other profit-driven corporations. Also the students’ resource is ever-
changing and staff’s turnover is quite frequent. This fresh and new population always 
brings new ideas. 
N15 Universities don’t produce objective products like production companies. It is very 
difficult for universities to advertise “sustainability” like companies put a green banner 
on their products. And universities are not absolutely profit driven so that there is not 
too much pressure from shareholders. 
N16 Universities are ethically diverse and filled with different interests. This makes it 
difficult to adapt sustainability to satisfy everyone.  
N17 I think universities have more pathways to get access to new technologies and skills 
because we have research opportunities and abilities to carry out experiment as a test 
bed.  
N18 Universities are educational and research institution where the academic freedom 
exists. Whenever there is a need of change across the university, a consensus is needed 
to mandate a change.  
N19 Within universities, there are wide variety of activities dealt with different people, skill 
sets and focuses of their work. In order to implement sustainability, all of these have 
impacts on how sustainability can be implemented to adapt to them.  
N20 I think probably universities provide education at a higher level while there are lots of 
other organisations for materials production, these sort of objective things other than 
education. However, if you are more looking at the operational cost, like a production 
company, universities also have infrastructure, grounds, and energy consumption 
because they are large organisations.   
N21 Compared to other organisations, we have staff, research academics who are cutting-
edge experts. They have actually the ability to utilize technologies for solutions. The 
other thing is the student resource. We have those people who are from two ways to 
help drive changes. Often because there is a student base, students have a demand, 
often they have a great impact on universities’ decisions making and staff’s minds 
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because they are the people universities try to attract but also there is another resource 
we can use for workforce. We do allow students to investigate particular projects and 
solve specific issues relevant with them. We can assign students to do that work for us. 
That actually helps our workloads often. They often bring a new perspective and the 
latest thinking. I believe it puts more pressure on universities to work harder to come 
up with solutions to implement sustainability. Apart from that, there are still a lot of 
factors there completing with those advantages and then those negative characteristics  
N22 I guess university is a particularly complex organisation, ethically diverse, huge range 
of interests, emphasis on the academic freedom, require different ways to think about 
and universities have the potential advantage to the range of research. They have the 
ability to look at the situation, also have the ability in terms of what they are doing to 
run the organisation for teaching and learning, so you have the ability to integrate 
teaching, research and operation. It is a very powerful combination if it’s done well. 
N23 Universities are educational institutions, which collect new ideas and innovations. We 
have opportunities to experiment sustainability initiatives on a small scale. If it is 
successful, we can put it on a broad sector. Especially, universities do experiments and 
do research. Well, this provides more research opportunities. There are so many 
products outside, and they are green, university is a well place to investigate whether it 
is actually green or not.  
N24 Universities believe in education, so they are more open to try new things. Usually 
universities are not for 100% profit. They are happy to invest in non-profit things such 
as green technology. They affect the higher education of learning and hearing about 
sustainability using real examples in the institution.  
N25 Well, I think university is a key disseminator of knowledge. So compared to other 
institutions, the profits focus of all services refer to governing education. Universities 
are unique. We are about educating future generations, engage in research to help 
promote, innovate new ways of living, new ways of society to cooperate. A large plant 
of the research is directed towards changing our ways of life in terms of sustainable 
ways of life. I think that makes universities unique.  
 
 Responses to question 6: Please briefly describe the organisational structure of your university 
(highlighting where your section/department fits into this structure).  Does organisational 
structure impact on sustainable project delivery and how?  
 
Interviewee Statements 
N1 The executive hierarchy is pretty similar to every other university so that where our unit 
sits within that, there’s obviously the academic stream and we’ve got the Vice Principal 
Administration sits within that Academic stream. So the Buildings and Grounds 
Division is underneath the Vice Principal Administration and the Environment and 
Sustainability Initiatives team is within the Buildings and Grounds so my boss is 
Building and Grounds Director and then the immediate boss above that is the Vice 
Principal Admin. 
N2 I think it’s some of both horizontal and vertical, depending on where you are in the 
structure, but overall I suppose the organisational structure would be a vertical structure 
because it goes right up to a Deputy Vice Chancellor, Vice Chancellor and all that sort 
of thing. 
N3 Okay. Well it’s a typical university structure really. It is vertical with hierarchy.  
N4 University structure is very formal. And yeah it is vertical. It has a particular structure 
which is really common to many universities with its arrangement under Deputy Vice 
Chancellors and Pro Vice Chancellors. In our area, in the Corporate are of the 
university, is probably not too dissimilar structure to any other corporate organisational 
structure. It’s just the names are different. Rather than vice presidents we have Deputy 
Vice Chancellors. 
N5 Look I would say it’s relatively mix of vertical and horizontal, yeah look we have, I 
would say that it’s, like obviously we’ve got our VC but then our VC reports, sitting 
below our VC we have four or five Deputy Vice Chancellors and Pro Vice Chancellors 
who have responsibility for the different areas of the university. But in terms of the 
access that we have to senior management I believe that we have very good access. Now 
our Sustainability Officer actually reports, while he sits in my office, he actually reports 
directly to the Vice Chancellor and we have very good access, we have terrific support 
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from my head of school who I guess he champions the course for sustainability at that 
senior management level on our behalf. But also we are in the process of establishing 
the university’s sustainability committee and that will, we’re hoping that that will be 
chaired by one of our Pro Vice Chancellors and that that committee will actually contain 
a number of our university senior managers. 
N6 Okay. We have two main faculties in the university, a Faculty of Arts and Sciences and 
a Faculty of Business and Law under which there are a number of schools. We have a 
Corporate Services area headed up by an executive which makes up the heads of the two 
faculties, the two Pro-Vice Chancellors are the two faculties and also Head of Corporate 
Services, Community and Corporate Relations, PVC Research, Vice Chancellor, that 
type of executive. And then we have Facilities and Management and Services area, a 
number of human resource type functions, finance functions, IT functions that sit 
underneath that. Where I fit in, actually I report to the Head of Community and 
Corporate Relations. So apparently it is horizontal and vertical together. 
N7 Okay. So we sit, like myself, we sit, like it goes the Vice Chancellor, then it goes the 
Vice President Resources, so we’re within the Resources Sector, and then with Property 
Services and within Property Services we sit in Facilities. That’s where the Environment 
team sit. And just sort of like going further down, protocol and procedure can sometimes 
be daunting, it can slow down process. Oh, it’s definitely like a vertical structure.  
N8 I think most universities are structured that way whether it’s in England, America, 
wherever, they’re similar sorts of structures. That’s the way that they’ve sort of grown. 
There are faculties which are built up on discipline lines.  
N9 Probably mainly horizontal but it’s through those committees that enables that 
horizontal linkage if you like. We also have, I think being sort of the size of the uni that 
we have too, if there’s any, like for example if we’ve got any capital works projects we 
can certainly organise the academic input into how we want certain spaces of buildings 
designed. So we can have shorter term committees or meetings where we, it’s just that 
very much open communication across there but I think it’s more horizontally structured 
in that people report up to their Deputy Vice Chancellor but onset projects or strategic 
things like sustainability we’ve got the committee there that brings people together at set 
times during the year to identify projects and responsibilities and resources. And there’s 
also quite I think a culture reporting on new performance on those things as well so the 
people at the like the top know what these committees are doing.   
N10 Okay. At the basic level, we’ve got the Vice Chancellor Administration Unit and under 
them sits the Facilities and Services Department, and the Office of Environmental 
Sustainability sits within Facilities and Services. And we call ourselves TOES for short 
and so The Office of Environmental Sustainability works across all of our campuses and 
we work with staff and students. So that’s on a broad scale. Sustainability for the 
university also sits very strongly within our Governance structures with our committee 
system. So we have a senior management team environment that sits up the top and is 
made up of senior management, and below that we have a series of subcommittees on a 
very broad range of sustainability issues from transport, procurement, waste 
management and build environment for instance, and sometimes out of those 
committees we also have working groups that help to feed information back into the 
subcommittee. We also have sustainability as part of all of our sort of Occupational 
Health Safety and Environment Plans so it sits neatly with the occupational health and 
safety side of things as well and we attend the committees there and we also look for 
opportunities to improve sustainability across that forum. So it does sit across the whole 
university. 
N11 Vertical with some horizontal. Well what I mean by that is in terms of our sustainability 
you’ve got the VC so that he has just engaged a Sustainability Officer that will look at 
developing our policy and long term action plan which is going to affect the whole 
organisation. Then horizontal, we’ve got different departments within the organisation 
who are doing their own sustainability projects. That’s what I mean by some vertical, 
some horizontal. 
N12 Okay. So we have the University Council and we have the Vice Chancellor and then 
under that we have the Deans and the Directors, and my area sits under the, I’m within 
Facilities Management and we report to the Chief Operating Officer. It is quite vertical. 
N13 In terms of organisational structure, probably vertical with some horizontal. We’ve got 
Vice Chancellor. We’ve got many different departments dealing with sustainability 
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projects. However, still pretty much vertical.  
N14 So I think all the universities probably have the same, very vertical, top down 
organisational structure. The decisions are made by a few people at those very high 
levels and there is very little opportunity for those of us, even at middle managers such 
as Heads of School, there is very little opportunity for us to influence decisions such as 
the types of buildings or the sustainability practices that might be implemented on 
different campuses. 
N15 There’s definitely that traditional hierarchical flow, the Vice Chancellor down through, 
then to the Senior Finance Officers and senior like divisional heads, and then those flow 
through down to Line Managers. So yeah, you can probably say it would be vertical, but 
with a fairly wide horizontal aspect as well. 
N16 I think it’s very vertical in its, it might give, on paper it might look vertical, but I think 
in terms of the way decisions are made and sort of authority levels, etc, it’s very 
horizontal. 
N17 I think it is a little bit horizontal. It is not completely horizontal, but I think it is more 
horizontal than vertical. 
N18 It’s a lit both vertical and horizontal. I mean all the organisations have a vertical 
structure, but we dent to have a director to socialize the directors and section managers. 
So it’s probably hierarchically vertical structure. But in each section in scope, many 
people are in the same place, which is horizontal. So it is mixed.  
N19 We probably got a typical university structure. We got a Vice Chancellor (VC) and 
Deputy Vice Chancellor who raised the responsibility for business activities across the 
university research, learning, teaching and operation. And my position of sustainability 
director sits into VC office, so I report directly to VC.  
N20 We have basically departments and faculties. We have got universities services divisions 
covering IT, human resource, financial resource and planning. The role of sustainability 
management is in the facility management area.  
N21 The sustainability office sits in the facility management area, property service. It’s the 
divisional main here. That unit reports directly to the executive director of operations. 
He is the senior executive and reports directly to Vice Chancellor. So that is particularly 
quite vertical. There are also some horizontal elements. What also happens on the 
sustainability perspective of management of university is that sustainability officers plus 
the Deputy Vice Chancellor of property and facilities both have the decisions in 
sustainability steering community which is a senior executive committee. The 
committee has all the senior management representatives of stakeholders in universities 
so all the executive deans sitting on the committee. That is sort of the horizontal 
elements. It is more engaging structure which tries to get more stakeholders.  
N22 Sustainability was managed from through the facility management. There are in fact two 
groups for cooperating sustainability management. One is operational office managing 
existing infrastructures on campus, and the other one is the planning office which 
involves implementation of master plans of all new buildings. My role is sustainability 
manager based on the program office. I sort of have a regular meeting with Deputy Vice 
Chancellors for resources in addition to reporting directly to my boss which is the 
director of sustainability program office. There is a peek level of sustainability steering 
committee which is composed of a number of Deputy Vice Chancellor and directors in 
the university. Underneath there are more operational focus sustainability management 
teams which deals with operations. I think we are trying to be both horizontal and 
vertical to some extent.  
N23 It’s both. The vertical structure is up and down and across. We have Vice Chancellor at 
the top, and we also have five working group of different interests, like professional 
staff, academic staff and students. They will have an opportunity to be on their own 
working group. We have staff representatives from each of the faculty for 
communication as well.  
N24 I would say it’s mixed. I suppose it’s vertical in sense that I work for my boss, he works 
for the director, the director works for the vice president, and vice president works for 
Vice Chancellor.  There is a line. That is the vertical structure. The horizontal structure 
is that there are many departments on the same level. That’s the horizontal part. And we 
talk directly to any those directors even from different departments. So we have access 
to other managers, higher or lower. We don’t have to go to the upper management. 
That’s also horizontal structure. 
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N25 I think it is described as vertical, although it intends to be extended all the divisions. 
Like we sustainability office reports to chief operating manager, and the chief office 
manager reports to executive director of university services. We don’t sit within 
facilities management. In some divisions, they also have their own sustainability officers 
who report directly to their senior boss. We sit outside of that, which has benefits. 
Because facilities management of universities controls a lot of functions such as waste, 
the grounds, the building construction, we need to make a bigger space to fit in people 
for discussion. We are to set the agenda of looking at the university’s interest as a whole 
instead of only interests of facility management by sitting outside of facilities 
management team.  
 
Responses to question 7With regard to sustainable programs, how effective do you think your current 
organisational structure is to support such programs in your university? And what improvement do 
you expect? 
 
Interviewee Statements 
N1 It is important and I guess because the Vice Principal Administration strongly believes 
in this and he created the unit and he’s implementing it, so it is very effective and he’s 
got the money to implement those programs. How it sits, because there’s strong links 
with the environmental agenda and teaching and learning and research, how we cut 
across to optimise the opportunities for students in teaching and learning with some of 
our initiatives and/or research has proven a little bit more difficult because of the Vice 
Principal Administration is basically the general staff and then you’re cut across a silo to 
get to the academic staff. So when this unit was developed, the links for teaching, 
learning and research were identified, but implementing those and making them 
seamless and making them easy has taken some time. So I think in terms of identifying 
initiatives to do and having funds to do that has been very easy, but how we optimise 
those sorts of initiatives for student outcomes, whether it’s research or teaching and 
learning, has been just a little bit more time consuming because of that sort of silo 
between academia and general staff. Well the good thing is one of the executives and a 
Vice Chancellor are keen on doing environmental initiatives and in terms of getting 
funding and rolling things out I do think the benevolent dictatorship is always the most 
effective and quickest, so that’s working from that angle, that’s very positive. But 
working across into the academic area, we can’t think of any other unit within the 
administration section that actually has such a close link with teaching and learning and 
research potential outcomes, the university academics really aren’t used to working this 
closely I guess with your general staff unit, so I think it has been a little difficult for 
them to really understand the potential that is there and to maximise it.  So yeah, we’ve 
had to work on that though we’ve established an Environmental Advisory Committee 
and it’s chaired by an academic and has a number of academics on the committee as 
well as some general staff and some staff and student representatives as well. So that 
sort of straddles that whole silo issue with the structure. I mean any structure you 
implement is going to have issues and impediments and constraints that you need to get 
around so I don’t think it’s all negative but that side of it, just identifying the, and 
making it seamless and timely the interactive with the students has not always been 
easy. 
N2 If you have top level people in a vertical structure that are very supportive of an activity 
and you’re lucky enough to have lots of individuals on the lower levels, you can actually 
achieve a lot, it’s just getting everybody on the same page for what they want to achieve. 
And that’s, for sustainability stuff that’s actually much easier than maybe in some other 
things and, because most people it’s a feel good thing as well as you’re actually 
accomplishing something good, there is not a lot of losers, so yeah, sustainability is a bit 
easier. 
N3 This vertical structure is very effective. We’re pretty well leading the way in line with a 
lot of other universities with sustainable programs. The university also has policy to 
implement sustainable programs based in both the Teaching, Research and in 
Infrastructure. So we’re well placed. We’ve all had proper training in implementing 
sustainable initiatives, programs. We’re part of the TELWAS group, declaration, ten 
point plan for environmental sustainable design.  
N4 We are working at it. One of the other aspects of organisational structure which I 
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certainly should mention with sustainability is while I’m in Capital Works we also have 
a Pro Vice Chancellor of Quality who leads our sustainability program and he also has a 
Sustainability Coordinator, so they tend to work on the advocacy and the 
communication and we in a different area work on the programs and implementation. I 
think that works reasonably well. I think there are many models to look at sustainability 
but I think we are moving towards trying to distribute the responsibility across broader 
areas. So for example, an energy analyst might soon be in our finance area because it 
comes under cost effectiveness and cost savings. So my personal preference is to a style 
of organisational structure where you spread the sustainability role across numerous 
different areas and try to link across those formal structures. 
N5 The current organisational structure is perhaps not effective and I guess part of the 
reason for that is that I would always say that we’re not doing enough, whereas some 
other people from outside the university who might say that we’re doing more than 
most. I do believe that we have our senior managers, I believe that we have good 
support but sustainability is not, for most of our senior managers sustainability isn’t a 
core part of their role and so it’s not a core obligation even though I would say, for each 
of those managers sustainability is a, personally they’re very supportive of sustainability 
in general but it’s often not, for most of them it’s not part of, directly part of their work 
role and so it rarely features at a senior management level. So even though it is included, 
even though when we do develop programs they will be supported, it’s not yet a core 
part of our university activity particularly at a senior management level. I think we’re 
still a long way from achieving the transformation that we’re hoping to achieve. I’d like 
to say one of our Pro Vice Chancellors with responsibility for sustainability, because at 
the moment none, to my knowledge, look I could be wrong, but to the best of my 
knowledge none of our senior managers have sustainability as part of their portfolio. 
The way that the job roles are written or described or whatever has not included 
sustainability as core mission.  
N6 I think it is the nature of we have a long way to go for sustainability to be embedded in 
that structure. So we’re in early days and I would expect that a good outcome would be 
that sustainability exists across our structure. At the moment, I can say that it is useful 
for the role of sustainability officer to sit close to executive, though it can be very 
difficult given they have a lot on their plate, it can be difficult to access them when 
decisions are required. 
N7 Well like I said, you know, sometimes it can slow down process. It can be daunting the 
process and procedures. So having to write a number of executive memos to go up and 
get approval I mean it’s a way we communicate, it’s the way we do stuff here and it’s 
the way we have a record. So yeah, so I mean it’s just by personal practice and all that. 
Like the first time I did a memo it came back to me a few times, it’s like a boomerang, 
you know, engage a number of different people to basically take responsibility and do 
stuff because we work in an organisation that has 60,000 students and like over 5,000 
members of staff so it’s like small city so it’s like trying to get a small city to be 
sustainable and if we can empower different sections and people can take responsibility 
and ownership and to help drive it as well because three people trying to drive it across a 
university of this size it’s like quite hard. 
N8 Well I think it’s the structure that we’ve got to get to work and it’s not, the structure is 
designed to deliver services effectively. Sustainability sits over the top of it and there are 
really three components to the sustainability strategy that the university has adopted. 
The first one is the university as a teacher and influencer so it’s trying to make sure 
when people are teaching, whether it’s an engineering course, whether it’s an 
architecture course, whether it’s a legal course, whether it’s a business course, the 
principles of sustainability as it applies to those disciplines are taught. So it will mean 
different things to different people. Engineers will understand sustainability in their 
particular field differently to what a lawyer might or a business person. But a business 
person might be on about developing triple bottom line reporting so that they make sure 
that a business addresses not just the economic aspects of what it’s doing but the social 
and environmental aspects of what it’s doing, so that’s an important thing to develop in 
business school. So that’s the first one. The second is the university as a business it has 
to operate successfully but it also, so it’d have to be sustainable economically into the 
future. And the other one is the university as a community. The university as a 
community, when they’re at university on campus, we all consume resources, we all 
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turn the lights on, we use paper, it’s how we as a community act to minimise our 
consumption, so that’s really around how we as a community contribute through our 
own individual acts to improve the environmental performance. 
N9 I think for us, we’re probably in a transitional stage with that in that my position was 
only appointed in September 2009 and I’m like some of the other universities, they’ve 
got a team of about 9 or 10 staff and their equivalent position to mine is a director level, 
so it’s quite a higher position in the organisation and is better resources. So I think the 
other thing is for having my role in facilities too is I’ve got I guess a role in influencing 
how the maintenance side of things is delivered and also how the capital works side of 
things are delivered. So for example, looking at how capital works projects are scoped 
out and how they’re delivered to take on board sustainable design and the like. So it’s I 
think quite critical having a role like mine in the organisation but as I was saying it’s 
probably not as, we’re in a little bit, yeah, in that we’ve had, the university’s had a good 
history of environmental achievements but they haven’t had a long term designated role 
to coordinate things. And we should allocate roles and responsibilities for driving 
certain projects. 
N10 I think organisational structure is very closely linked because you need to have a way of 
getting approval for programs or funding for programs and without a governance 
structure or a management structure in place then it’s very difficult to achieve that. So 
you always need to look for support or funding or ideas or relationships as I said outside 
the university for, or even within the university, sometimes there are groups within the 
university who need to be linked up and without that governance structure then that 
really can’t happen. I think that there’s good structure in place now but I think there’s 
always, always going to be the opportunity to improve upon how that structure is 
utilised. So although we have a good network of avenues in which ideas can be rolled 
out into programs and delivered, I think sometimes there is a dominance of the Office of 
Environmental Sustainability in that process and I think we can very much look at 
enhancing ways of getting ideas from outside our unit and have initiatives sort of 
instigated from outside that unit. Also having responsibility for certain areas of 
sustainability distributed more evenly across the university that tends to be weighted 
very strongly with the Vice Chancellor Administration and Facilities and Services at the 
moment and I think that as we progress in sustainability, every faculty and every 
department will have sustainability higher on their list of things to accomplish so it will 
gain more momentum and more importance in the processes out there. So yeah, there’s 
lots of things we can do to improve that and slowly, surely we’re getting through some 
of those. 
N11 I think it’s going to get better because we’ve just engaged a Sustainability Officer to 
develop our policy and long term action plan. So what we’re doing at the moment are 
some good things but it hasn’t been centralised but now it’s about to be so I think there’s 
a lot of whole organisation can be explored and we can bring it all in together. 
N12 I’d say it’s moderately effective. Yeah. If they change the structure it may help it. For 
example, it’s difficult to get decision up the line so it is very hierarchical, so we don’t 
have direct say at a high level about what should happen. So, yes, it does definitely 
impact. We are hoping that they will change the structure to make it more mandatory 
and easier for all divisions and faculties to be involved with the sustainability push. So 
just for example, to get the Vice Chancellor to approve, I have to go through, my level 
we basically do all the research and the work and come up with the initiatives, there’s 
another four layers between me and the Vice Chancellor which has to go through for 
change, for review before it gets up to the top level. By the time it gets up to the top 
level where the decisions are made, there’s various changes and it may water it down or 
may change, the intent of the original action may have been completely change.  
N13 I assume a different organisational system would have a different outcome. I consider 
Properties has got a lot of control over a lot of the physical aspects of environmental 
impact so I think it’s extremely effective. The only problem I’ve got is from a staff 
engagement point of view that it needs to be taken up by another department really. 
Properties is not the best place for that (sustainability). So depending on what the project 
is, Properties is good but there’s a few things that could be done better if it was in 
another area. 
N14 Our university, I think like every other university, has put some money and some effort 
into what is described as a sustainability committee or an approach to sustainability. 
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However, to be completely honest, I think those sorts of activities do almost nothing for 
achieving sustainability on a broader institutional scale. I think it is window dressing, I 
think it is done purely to allow the university to say that we can do, look at what we’re 
doing, we have this sustainability program. But when we look at the actual larger 
activities of the university such as buildings, transport, information technology, 
communications, research, learning and teaching, laboratories, grounds, other facilities 
at the wider scale, on the whole university or even on the whole campus, libraries, there 
is no evidence at all of a sustainable approach, but the university would say oh, we have 
a very good sustainability program, this is, we’ve awarded twelve grants, we’ve put 
$150,000 into it, and it might look good to people who don’t understand sustainability, 
but from my point of view it is a very minor, it is a marketing exercise and it’s quite 
disappointing.  
N15 Very supportive. Very supportive. The difference with the XX was that policy was very 
rapidly turned into a plan and that plan was effectively resourced both financially and 
via staff as well. So that would not have been possible without the full support of the 
Vice Chancellor. So we have support from the top level of the university, and given that, 
I think our structure has been very successful with the implementation of sustainability. 
N16 I think organisational structure does and I think I sort of referred to it before. It’s this 
sort of question of being able to sort of influence change and it’s very much about to get 
anything done, it’s very much about influencing without the authority and whereas with 
a more vertical sort of command control type structure, obviously authority is relatively, 
comes as a result of that structure generally and so it’s easier to sort of push things 
through or make things happen.  Look I mean I think we’re reasonably effective. I think 
we could be more effective if we are in smaller scale and have sort of resources, but it’s 
also about a clearly defined and understood and agreed level of authority attached to the 
sustainability program and the governance associated with sustainability. With the right 
governance and structure, I think the improvements that you would expect or could 
expect would be a far greater sort of awareness and adoption of the programs 
themselves. 
N17 I think the horizontal structure works more effectively than the vertical ones. University 
is a large organisation and crunchy, I believe in a more horizontal structure it can work 
better.  
N18 The structure is very supportive. The negative impact is that university is a big 
organisation and difficult to engage successful green innovations. And because of results 
of changing management process, people need to adjust themselves to new 
circumstances. So engaging success is quite often an issue. Developing a sustainability 
work group which brings in people from each faculty or departments so everyone can 
have a saying on the central running sustainability program. At the higher level there is 
an advisory committee on sustainability which brings senior management together to 
make everything is running effectively. 
N19 In my specific area, I think it’s effective because I don’t sit under any of the Deputy 
Vice Chancellor (DVC)’s office where they look at specific core business elements of 
university. I sit in the VC’s portfolio. I can bridge across all of the DVC’s areas. I think 
that’s actually quite good.  
N20 I think the organisational structure is not implemented very well for some reasons. But 
we do have plans to change in the future. Our processes are often quite consultative and 
cooperative. It is not a simple thing. We need to go through many regulations and 
approvals to make some things happened. In reality, this may even make much longer. 
The way that the executive of universities are setup creates a slow decision making 
process and extremely procurement processes. Some improvements are probably 
focusing on improving the procurement process and decision making process.  
N21 This structure is good at capturing, analysing and monitoring ideas from all 
stakeholders. It does give a very good organisational view. The only problem and 
weakness is that it has very strong representations so there are a lot of different opinions 
which can muddy and crowd the particular issues you want to address. What we are 
trying to do is to engage operational level, which let executive level to talk to the coal 
face and make policies and procedures happen on the ground. That is a massive step and 
tough. We are looking to set up committees which bring people in to influence the 
decision making from higher committee.  
N22 Well, our sustainability management group is closely linked with operation program. 
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We need to provide feedbacks on consultant report, for example Green Star Rating. We 
worked well in terms of operations because facility management is dealing with all these 
issues but we didn’t work so well in teaching and research. We still look at opportunities 
to incorporate with educators to confront sustainability with teaching and learning. 
Sustainability management group is not working in either of these areas. The 
sustainability team is too small to achieve all the goals. We need a number of 
sustainability people in different groups across the university because it is such a big 
organisation. I think it will be more effective if there are more people-based.  We need 
additional resourcing to help people come to the same scenarios.  
N23 Well, the thing is that the effectiveness of organisational structure is how well we can 
communicate. We have such a cross-sectional organisation with different group of 
people. We need to provide information as much as we can in different avenues. We are 
in the process of looking at our communication strategy. In addition, ultimately the 
university executive drives how their institution manages their organisational 
sustainability. Without their support, it will be very difficult to do some projects. We 
need financial support and human resource as well so we need more buy in from the 
senior level.  
N24 Through the vertical structure, the direction on the top governance level is translated 
down the vertical structure to make sure project manager implement that. As I said, 
people as the lower level are forced or not forced, encouraged to implement the 
sustainability initiatives strongly from the top. It’s still learning. In the past years, 
sustainability is growing from a very small amount to bigger amount. It’s in the 
development level, but it is moving very quickly. I expect that the organisational level 
can do more about operation and maintenance of green initiatives.  
N25 I don’t know the structure we’ve got is perfect or not. The sustainability office is still 
trying to find the appropriate place where we sit within the organisation’s structure. And 
it is still very dependent upon executives’ support in order to be effective. The 
effectiveness of sustainability is always weak. That could be reasonably effective but it 
is not effective as it should be. The organisational structure’s effectiveness is not fully 
integrated into finance so that the sustainability strategy is not often closely related with 
the budget of finance. Often times finance and budgets dominants a lot of decision 
making. The effectiveness of organisational structure won’t be as effective as it could be 
until it is fully integrated with finance.  
 
 Responses to question 8 : Which type of decision-making style is applied by your 
university’s management now, centralized, decentralized, flexible or participative?  
 
Interviewee Statements 
N1 Well it’s very centralised, yeah. Centralised and hierarchical. 
N2 It’s fairly centralised and it has a structural approach. Everything has to go up to your 
manager and your director and then it goes through, and depending on the level of the 
decision, it might go right up to the university council. So it’s relatively centralised in 
that way. There is some flexibility and for the most part it is participative. 
N3 It’s centralised decision making but we get to participate in providing all the advice for 
the decisions to be made in a central location. 
N4 Well I think in different areas, you can have a range of different aspects of those. I think 
for our area of Capital Works, I suppose you would call our decision making very much 
client driven. So based upon the bids of different clients within the university, our 
funding priorities are then bundled into a capital program and a plan. So depending upon 
the client demands of our schools, of our research areas, those requests and interests in 
funding then are pooled into a centralised capital plan. And then the actual roll out of 
those is undertaken by a centralised group, our Capital Works and Facilities, but very 
much in liaison with those key clients. So it is a limited participative nature because it is 
focused on key clients and their particular needs. 
N5 Much of the decision making would probably be centralised, particularly on the big 
issues and I guess that’s probably the same with most universities but certainly around 
sustainability and look the implementation of green technologies most of those decisions 
would be made by our Facilities Management area and so most of those decisions would 
be made by four or five people who are working in the management roles in that area. 
But as far as sustainability goes we have, our Sustainability Officer has developed has 
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developed an excellent relationship with our Facilities Management people who are 
going to be the ones who would be making those decisions around which green 
technologies we can embed into our university development. 
N6 I think the decision making in the management is centralised, in some planning 
processes we do have some participative process, but management I would say is 
centralised. 
N7 Yeah, look I think it’s centralised but with an element of participative in it as well. 
N8 I think though it’s really distributed, it’s a distributed decision making style because 
every unit, every area seems to have a fair amount of autonomy, whether it’s the dean of 
a faculty or whatever. They make decisions within the context of the broader university 
policies and what their mandate is that’s given to them by the Vice Chancellor and the 
Council and others. Then I think once it gets into a faculty it becomes quite 
decentralised and a lot of them operate quite autonomously within that sort of 
framework, so I think it’s a distributed sort of decision making process. 
N9 I would say in terms of decision making, it’s probably more centralised, I’d say. 
N10 It does actually vary depending on the programs. So sometimes we have quite a 
centralised approach. We have an initiative that needs to be given the approval by the 
senior management team and without that nothing will happen. Sometimes we have for 
perhaps smaller programs we’re given the responsibility to be able to have some 
initiatives rolling out of certain areas without it having to go through the entire 
management hierarchy before it can be delivered so there is actually an allocation of 
responsibility to administer certain programs. We also have some participative sorts of 
processes, as I said, through our committee system, we have participation from across 
the university from every sort of faculty and division and we have student presence on 
all our committees as well. We also ask our students to help us to come up with ideas 
and to participate through their education so if we can help to support a project that they 
use for their own course work we might be able to help support them in terms of 
resources or information or guidance there as well. So we try to have a fairly broad sort 
of approach but of course when it comes down to it, it is a fairly centralised sort of 
hierarchical system.  
N11 Well it’s going to be centralised and participative now. So it’s coming from the VC and 
then it’s going to require participation from everyone across the board who they identify 
as participating in achieving the outcomes from the long term action plan. 
N12 Certainly it’s hierarchical and it is not very participative. There is some consultation but 
limited. And yes, it certainly does impact on getting green technologies up there and 
going. 
N13 Both centralised and decentralised. For example, procurement above a certain amount, 
it’s centralised. Under a certain amount is completely decentralised. So for example, the 
use of paper is decentralised, so if they want the university to only use recycled paper, I 
would have enormous problem getting there. We don’t have a centralised buyer of paper 
for the whole university. And each area has got their own budgets of course and things 
like that. It’s not very participative, it’s very much top down the decision making style 
and it’s very much people waiting for directions from the top. 
N14 It is completely centralised. There is very little participatory process, there’s very little 
flexibility in the process and it’s certainly not decentralised.  The major decisions, if we 
talk about institution wide sustainability, it is very centralised. I must say that from a 
Head of School perspective, I can implement some small sustainable practices and I do 
that when I can within my budget, but that’s an individual, a small unit’s ability to do 
that sort of thing, but the larger scale projects and decisions that affect sustainability are 
certainly centralised. 
N15 I would say it’s flexible and participative at a certain level. Obviously there is 
centralised at some stage, you know, the decision of whether a project is going to be 
implemented or brought forward, and then from that point then we have a bit of a 
collaborative partnership process that takes place, so the formation of steering groups 
and committees to actually drive that project through and make sure that all the relevant 
stakeholders are involved through the concept through the delivery phase of the project. 
N16 Look I think it’s, interesting, I think it’s predominantly decentralised and I think it is 
very participative in terms of, well probably more collaborative in terms of a decision is 
made after a huge amount of consultation has occurred, there’s very little sort of 
decision making that is I want this to happen therefore I’m going to do it this way. It’s I 
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have an idea, I’ll go and consult with a huge number of stakeholders and then we’ll try 
and agree on a decision. 
N17 Quite centralized, I have to say. Facilities management and capital management made 
the decision in a quite centralized way.  
N18 It is centralized but not highly centralized. There is some independence in each school 
but it’s very cooperative. I think the current decision making is, when we do a project, 
we set up a distinguished group, so we nominate a powerful individual to make 
decisions.  
N19 We have different decision making styles depending on what decision is being made. 
For kind of decisions made on the regular basis, it’s very centralized. If something 
requires a large scale change, it is participative. So it depends on what’s actually 
occurring to making decisions, exactly depending on the situation. 
N20 I think it’s mostly centralized, but it’s moving more towards participative as well. Well 
this is the thing like facility management making decisions on energy or water. We got 
managers centrally like  
N21 It is centralized. For example, we go to sustainability forum, and we need to see the 
executive at the end for the final decision making. So that is centralized. Well we also 
look at participation.  
N22 It is usually centralized either by executive or by committee. It is particularly more 
flexible when the decision making goes down to the operational place. So it depends of 
what level you are and what type of decision making you make.  
N23 It is mostly decentralized, quite widely which is challenging. Well, in terms of things 
like procurement in individual divisions or groups, it is quite decentralized. I think there 
is a trend in university to move from decentralized towards centralized. 
N24 The decision making in the management system is decentralized. It is not centralized. 
Because each department has its own policies and procedures. The only centralized part 
is the mission statement from central executives to give the direction. This is the 
centralized strategy to some extent but the way the mission statement implemented is 
not identical. Different department make decisions in their own ways. 
N25 Mix of centralized and flexible. I think the Vice Chancellor has reasonably large impact 
of power centralized in his office or executive team. But I think the executive is really 
really well defined Vice Chancellor’s decision. So it is centralized and flexible.  
 
Responses to question 9: How does the current decision-making style impact on the successful 
implementation of green technologies in your university? 
 
Interviewee Statements 
N1 Well, I do think that it’s really good for implementing big programs and costly 
technologies and hi-tech, that sort of thing, where they can see the, the tangible benefits 
from installing, for example solar panels or tri-generation, then that sort of is easy to 
make decisions on through that process, that structure. However, programs that sort of 
sometimes are more meaningful for people and/or students for example putting in a, 
students are very interested in having a communal garden on campus and the executive 
don’t see the benefits of that as directly and see it as being quite fringe and not as 
effective as some of the other programs that we could spend our time on and sort of I 
guess look at the opportunity costs of spending our time doing that versus some other 
things that would save the organisation money and reduce our risk in the future with 
energy purchases, for example. So I think that often what’s popular amongst staff and 
students is very different to what the executive may think is the most important thing. 
And trying to straddle those two things so that we’re not entirely one way or the other, 
that we are delivering things that are meaningful for people but at the same time 
delivering things that the executive believe are the most effective from their perspective, 
is something that needs to be constantly worked on and compromised and consulted 
with. So I think our unit does a lot more consultation than the executive had envisaged 
and I think that’s incredibly important when you are, it’s one thing to implement 
infrastructure in relation to sustainability, it’s another thing for that human interaction 
with that infrastructure to maximise the actual outcomes and so I think that it’s 
important to involve people, important to talk to them about what their priorities are and 
to incorporate those which we have tried to do in our Environmental Management Plan, 
and I think it’s important to involve people along the way, not just sort of deliver it and 
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wipe your hands and say there it is so that people can understand what they can do to 
actually maximise the environmental outcomes of that particular initiative. So I think 
that the structure and the decision making process don’t always gel but I guess our unit 
is there to try and deal with those complexities and try and make it most effective for 
everybody. 
N2 From my perspective I like consensus models but I also understand the need for 
sometimes centralised decision making so that things can be moved forward quickly and 
somebody can implement their vision. 
N3 I think it’s, yeah, it is very important and it does impact on us because some certain 
levels are not fully aware of the benefits of some of what we’re trying to do and we 
don’t always get the correct decision although we are committed to, or the university as 
a whole is committed to sustainable development. 
N4 I think fundamentally, if you look at that client driven model which we have in Capital 
Works, it is up to the client to put forward sustainability as one of their key aspects and 
that is very difficult because for any client putting forward a project to the university, 
there are other more dominant interests – support for teaching, appropriate teaching and 
learning experience, very much the amenity for their staff and students. I think we are 
still seeking ways to fold that sustainability into those requirements but we’re still at an 
early stage where some people think oh, I’d love a beautiful, how about a six star green 
style building, but that is not affordable. So sustainability is one of many criteria that the 
client may wish to drive and it’s always one of many but it’s not the dominant one and it 
never can be the primarily dominant one. Still even in research centres focusing on 
environmental research, it will still be on laboratories or facilities fit for purpose to 
generate good research outcomes, good research productivity, good amenity to ensure 
good scientific outcomes. So it’s very challenging when budget tight and we’re still 
trying to and I think we still look to include sustainability in what we’re doing but we’ve 
still got a while to go to embed it in cost effective solutions which address other criteria 
at the same time. 
N5 Look, I think one of the benefits of being a relatively small university is that we do have 
direct lines of contact with the people who are making these decisions and look, as I 
said, our Sustainability Officer reports directly to the Vice Chancellor. So if there is 
something, an important decision to be made, we do have that direct line which is very 
useful.  As far as getting authorisation for some of that sort of stuff it’s very handy to 
have that direct line to the Vice Chancellor. But I guess there is at times though a 
disadvantage in, because we can quite often have the support of the Vice Chancellor but 
often the people we might have to work with might not be part of that communication 
chain. I think it has been important for us to have access to the people who are making 
the decisions. And look that’s something that we have, just as an example the university 
over the last couple of years has had over $100,000,000 worth of capital projects on the 
go and so the sustainability we had to do quite a bit of leg work to make sure that we got 
a seat at the table when decisions were being made about the thoughts of technologies 
and designs that would be incorporated into those capital projects. And we won, there 
were sometimes when we were successful, as in we got to have some input into that 
decision making process and there were also some times where we weren’t successful. 
For example, one of the drawbacks of that has been that if, like for example if we 
weren’t at a meeting where a particular decision was made about a particular initiative, 
if we weren’t there to have our say we missed our chance. Okay. And also, and I think 
this is a universal gripe on sustainability is that when it comes to capital projects, when 
the project starts to run over budget or if things get a bit tight with the budget, it will 
often be the sustainability features that will get cut from that budget. And I guess it was, 
at times we’ve been a little frustrated that some of the things that we have, some of the 
input that we’ve provided to these building and infrastructure committees, some of that 
input has sort of fallen by the wayside as soon as the budget got tight. 
N6 I think at the moment the sustainability role here has the opportunity to engage in highly 
participative decision making but there is not an awareness that it can be very difficult 
and unwieldy to extend that participation right across the university community though 
we have built in processes to allow participation. So in our upcoming planning process 
where we have had staff engagement activities, they have been documented and they 
will be brought to the table at our planning process. 
N7 I think here it’s critical to catch a project at the right stage or it’s really hard to make 
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some changes into it. So you need to be part of the process from the beginning, the very 
early stages. My director encourages us to do, so yeah, so that can impact on it I think. If 
we don’t get in early enough, I mean we do have a standards brief but that’s being 
updated and sometimes we give architects a green light to go and do what they want and 
they get all creative and wins awards and they like that but then again there are certain 
things that are missed. And even though we built which I’ll tell you later on, five star, 
green star rating five star and retrofit to four star, yeah, sometimes a building’s 
performance can be totally different to the actual rating. 
N8 Well getting any cohesion across the university is difficult because it is a large 
organisation and it’s a collection of different cultures almost so every faculty has a 
different culture, a different focus, and it’s driven by a different sort of I suppose sort of 
imperative. So universities are, let me just say, are difficult organisations to manage 
because in one sense it’s a bit of a matrix and in another sense when there can be quite 
strong silos, that is faculties can be, some of them can be quite insular and then when 
you get into faculties and you get into different departments they can be quite, so even 
within faculties, they can be quite insular. So it’s not, they’re very complex, very, very 
complex organisations. And in a sense they operate, hopefully, they operate a bit 
organically in a lot of ways. They sort of hang together. 
N9 Okay. I think we’re probably again, because we’re at that, I was saying with our 
Sustainability Plan that we’re transitioning over to where we’re reflecting on things like 
how we design and deliver our new buildings and our refurbishments so I guess it’s 
looking at a continuous improvement of how we might do things better. I think probably 
we’ve also got some people that have got expertise that can read through all the green 
wash, if you like, that’s coming from a lot of product promotion, we get bombarded by a 
lot of ideas and things and we probably are very good I think in house at sorting out 
whether something might be a maintenance issue or too expensive and that sort of 
pragmatic side of things, but I think probably sometimes with Facilities there’s a lot of 
projects on and it’s that we probably don’t often have the time to sit and reflect and take 
on what emerging technologies are out there. So that’s something that’s quite a 
challenge. But there is a tendency to use outsource for external project managers and for 
specific projects to get in set expertise so we’re always looking to get experts in their 
field to advise on things. 
N10 And I actually think the decision making style here is quite effective but it’s very time 
consuming. So quite often we have initiatives that are thought of and they’re still not 
even off the ground 18 months down the track and part of that is simply because of the 
size of universities. If we want to actually instigate something at a more local level then 
it can happen quite quickly. If we’re looking to instigate something across the entire 
university and XX is a large university and it has six main campuses plus other sub-
campuses, it’s very difficult and very unwieldy to get programs across the entire 
university but we again, it’s something that we are getting better at but the management 
style I guess impacts on that because everything sort of has to go through, anything large 
and very significant has to go through a certain process. 
N11 I think you need a whole transition at the moment because we’ve actually engaged a 
Sustainability Officer so we’re in that transition of where elements or departments were 
looking after their own sustainability agenda but now we’re actually transitioning where 
we’re going to have a whole organisational culture to accept new ideas and changes, so I 
think this is going to be more successful if the culture is ready for decision making for 
sustainability. 
N12 Well decision making is critical because if the people who make the decisions at the 
higher level, if they have no idea and no proper consultation with below, then they’re 
not going to have the right facts to make decisions. Well basically they don’t understand 
the reasons why we should be looking at them, and because they’re not hearing directly 
from the people who are working in those areas and therefore it impacts on their 
decisions. They don’t have the full information or information doesn’t get up there. 
N13 In a sense decision making is important to project delivery, because depending on the 
project and more to the point how much it is going to cost, then you will have to deal 
with who is going to make the final decision and how it’s being made and how long it’s 
going to take. So yes, in that sense it is important. And decision making is about 
question of cost. If it’s going to be above a certain threshold, a lot more people are 
getting interested and want to have their say, and it also means that somebody is going 
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to have to make the decision of going ahead or not. On the other hand, because a lot of 
the smaller stuff is decentralised, you just need to go and see the right person and then 
things may change in that area for smaller projects. So you just have to again work with 
what you’ve got. 
N14 It impacts very highly. It completely removes any ability to implement sustainable 
practices. Because it’s centralised and if the people making those decisions have no 
understanding of what sustainability is, they are making decisions that are unsustainable. 
So there is no opportunity to implement sustainable practices at this university if 
decision makers in our centralised system don’t understand sustainability. 
N15 Yes, definitely choosing decision making is important to a project. It must encompass 
the delivery of the project within time, cost and quality, but it also must take into 
account the delivery of that project in regards to the embedded energy and the real cost 
of operation and ownership to the university as a whole for the next 25 to 30 to 40 years 
of that building or that project infrastructure, so it’s important that all of these things are 
considered and given the appropriate level of weighting in the decision making process. 
I think it aligns itself very well with that decision making style.  One of the other 
benefits we have here in regards to decision making, we also have a green loan fund so 
areas are able to take advantage of a green loan fund which is a ten year return on 
investment interest fee if they wish to undertake activities that are above and beyond 
normal budget line within their area, those activities having to result in a reduction of 
carbon emissions as a result of the introduction of that technology. So again that’s 
clearly demonstrating a lot of support from the senior level of the university. I think also 
our department, Energy and Sustainability sitting within Facilities and Services, we are 
directly involved with the development over all capital works programs and delivery so 
we do have the opportunity to have a voice that’s heard in regards to ensuring that best 
practice is met with the building type in regards to energy efficiency. 
N16 Well I think it’s important so people know how decisions are made and how to, you 
know, if you’ve got an initiative or a program or something that you want funded or you 
want agreement on, you want to know how that decision will be made and so therefore 
you can follow those channels. But also, decision making is essential for an organisation 
of the size and scope of a university and so that capability needs to be effective and 
efficient. I think decentralized decision making has a negative impact. I think it is, 
because you have, everyone has their opinion and everyone is entitled to have a say 
around that opinion, and therefore that does make it at times very difficult to get things 
done. 
N17 It’s relatively effective depending on what technology and innovations they are looking 
at. Also it is very critical. If you have a proposal, but the central management doesn’t 
agree with you, you are not be able to do innovative changes.  
N18 In my opinion, our centralized decision making is quite successful. It can effectively 
help implement sustainability initiatives because it has a stronger saying than 
decentralized one.  
N19 It can be positive and negative. So talking about green technology specifically, large 
green technology project has to go through one specific area of our campus, the facility 
area. The decision making there is quite decentralized. It can be negatively impacting on 
people who don’t consider sustainability as part of decision making process. So they 
may just go out to find the cheap solutions to meet their requirements rather than 
thinking about green alternatives. Obviously, centralized decision making can control 
very well. You have the framework in place with all the decision going through one 
specific area when you are in the area. You can make sure green initiatives are 
considered in every decision. However, the difficulty with that is you don’t get 
widespread learning and understanding from rest of the organisation.  
N20 I think it’s mostly centralized. This seems to be a good way to go. You can manage 
something from a central position. It will be difficult when things become decentralized. 
You need to take quite a while to go through a few people and get things done. 
N21 I think the way we make decisions does have weakness and strength, but should we 
change it or do it in a different way or introduce a whole new way? It is still part of our 
work. I don’t think it gets necessarily important for which style we adopt. It is probably 
more important about people who are involved in the decision making position rather 
than the actual model itself.  
N22 Decentralized making makes it quite difficult to track what people have done. Yes, 
 Appendices 338 
decision making is really important but complex when speaking of sustainability. It has 
to be sort of making people feel they have opportunities for more buy-in, but sometimes 
it is easier to get into sustainability by having prescriptive requirements and just telling 
people what they need to do. Look, one of the things we are focusing on is to enhance 
government policies. In addition, a very important part of driving sustainability project 
is to use academics as project control group to make decisions.  
N23 Decision making style is absolutely critical. We are heading towards making more 
centralized decision making to make it much easier when it comes to sustainability. It is 
much more difficult when it’s decentralized. My university is recently restructured to 
focus more on centralized decision making. And also who is the one making decisions 
will have different impacts on the results. For example, if I (sustainability officer) made 
the decision, not everyone is going to listen to it. But if it is the Vice Chancellor makes 
the decision, the thing will be different.  
N24 Decision making is left to the individual department to run the way that benefits its 
overall strategy. Yes, I think you have to give people their own power to make decisions 
in their own ways because of the ownership. This is increasing the motivation and 
inspiration. They only thing that should be dictated is the direction so strategy like what 
type of university we want to be, how do we want to grow up as a university, how do we 
want to be seen by the rest of the world.  
N25 I think it is probably more vulnerable if you don’t have support from the Vice 
Chancellor in the centralized decision making model, the sustainability function is 
vulnerable. If the Vice Chancellor doesn’t believe it is an issue, the sustainability won’t 
happen. The advantage of centralized decision making is if we got Vice Chancellor’s 
champion, the sustainability function of centralized decision making can be more 
effective than that of decentralized decision making.  
 
 Responses to question 10: Do you think the leadership in your university is significant to promote 
sustainability? 
 
Interviewee Statements 
N1 Very significant. Leadership is definitely significant to the sustainability delivery in 
universities.  
N2 Incredible. If they don’t put their support behind it, things don’t happen quite as easily, 
so yeah, leadership is critical, just even come up with the ideas and put them up for 
people to consider is a fact of leadership that needs to happen. 
N3 I think leadership is important. Without leaders’ support, basically you can not achieve 
anything.  
N4 Leadership is absolutely critical, because with the competing commands and the 
competing requirements both from a client’s interest and the organisational interests and 
the compliance needs, our information technology needs, there needs to be very strong 
leadership to ensure that sustainability is maintained as a key directive in what we are 
doing. 
N5 Leadership absolutely has a significant impact on sustainable projects. Ultimately we 
need the funding support and leaders’ mandatory influence to  
N6 I think leadership is important to provide a top level endorsement of sustainability. 
N7 Well, leadership can really make a project or break a project. Basically leaders have the 
influence to say yes or no in a project. 
N8 I think leadership is essential. Without a strong and passionate leadership which 
supports sustainability, it will be very difficult to get things done.  
N9 I think, in terms of making sure that the project relates well to our policy and our 
strategic commitments in our plan that it is adopting best practice and following the 
right legislation, leadership plays a critical role. I think the leadership provides adequate 
resourcing and the right skills in whatever project it is and also that project invests in 
monitoring and reporting to see how the project performed. So I think across the whole 
span of a project from scoping to design and to delivery and follow up, there needs to be 
that leadership in a well organised project. 
N10 Well I think it has, sometimes leadership can, as I said before, it can be either 
advantageous or it can be detrimental and sometimes if people come up with ideas about 
some change in the way that we do things that could lead to sustainability, they might be 
looking at it just from within their own department. But in fact, as it goes through the 
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process, we realise that it’s something that could be applied to the entire university. So it 
goes from being something quite small and central or small and localised to being a 
general program, that has a big impact for the university. 
N11 If the leadership doesn’t support morally and financially support it, then it can really 
impede the delivery of it. If they say they support it but don’t demonstrate it, then it 
could mean that it won’t be delivered either. 
N12 Well, in a very simple way, if Vice Chancellor want sustainability to happen, it can have 
a greater chance to happen. So I suppose it is extremely important to have solid support 
from leaders.  
N13 Well I would think that leadership that sees sustainability as something that promotes 
the university, would have a great impact on the delivery and also may be on the 
direction of which projects to accept or not.  
N14 As I described before, in the vertical structure involving much centralization, leaders 
have a definitely final sayings in the project delivery.  
N15 Well, in my opinion, I think leadership is very important. If the head unit says “well 
sustainability is important in this faculty, every one receives that information and will 
work very effectively at that level to ensure sustainability and the relevant project is 
given the resources that are needed.  
N16 I think it’s essential, it can have a huge impact on it and, yeah, so I think successful 
sustainable project delivery is absolutely dependent on the kind of strength of 
leadership. 
N17 If you don’t have a top down support for a sustainability project, it is difficult to execute 
it. I think it has it has impact on sustainability implementation.  
N18 Well, the leadership in some way is not directly attached to the project delivery. I do 
directly report to them about the budget and process and talk about time and risk. But 
the leaders are literally involved. Once they sign off the project and agree on what 
sustainability features should be incorporated, they just come to the end of the project.  
N19 Critical, absolutely critical.   
N20 Leadership is very important and has a huge impact. If you get a supportive leadership, 
you can get things done very easily. For example, our university didn’t have 
environmental managers since last year. There has not been really a big drive for 
implementing sustainability programs. Since my position was created, there is a huge 
drive to implement sustainability and we get coordination. The leadership is pretty much 
essential to sustainability.  
N21 In my opinion, leadership is not really having a great impact on the project delivery. 
Because leaders don’t tend to go down the operational level. They are above the level at 
the strategic level. So I think leadership is not necessarily influencing a lot as leaders 
dissolves their responsibilities to senior managers.  
N22 Without leaders’ support, sustainability is not likely to get through because other 
priorities will take over. Issues such as time and cost will come to the front. 
N23 We wouldn’t be able to implement sustainability unless we have a stronger leadership. 
Without leaders such as Vice Chancellor, executive directors and general managers who 
focus on sustainability, the sustainability can’t be implemented. Well, I can give you an 
example. We have a capital work which is a new building, very large capital work. As 
part of that, we tried to put a sustainable design in a new building. But sometimes the 
sustainability design is initially more invested like Green Roof, but over the whole life 
of buildings there will be substantial savings. If leaders didn’t say we want the 
sustainable design and are willing to ensure the extra funding. We wouldn’t be able to 
deliver sustainability. This is an example that leadership is vital.   
N24 I suppose it has a very high impact. Because sustainability is sometime financially 
luxurious. Unless the support is from the top, then the sustainability can become a high 
priority instead of low priority.  
N25 The leadership has a very big impact, as I said, in a centralized structure, if the 
leadership responses to happen, that will be more likely to happen.  
 
  
  
  
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 Responses to question 11: How supportive do you think the leadership in your university is in 
promoting sustainability? What impact can leadership have on a sustainable project delivery? 
 
Interviewee Statements 
N1 Very, very supportive. But also recognising that I guess that they’ve come to this table 
in my view recently which is in some ways later than others so I think they still, there’s 
a bit of catching up to do, which is a good thing, but also that they need to be convinced 
on some aspects of those initiatives and how they relate to the staff and students and 
outcomes for the university. 
N2 Very, very supportive, the fact that they have actually given us money to undertake our 
programs, they have signed off on our operational plans, they have signed off on the 
environmental management plan which is a three year plan for the university shows that 
they definitely are very supportive. 
N3 In general, very supportive. We very rarely get any stonewalling or people are always 
willing to look at it, but as I said when it comes down to the financial crunch sometimes 
that, they’re all happy to support ideas and the research and all that sort of stuff but 
when it comes to committing, say when we get projects tendered, some of the 
sustainability stuff is generally some of the first stuff that gets pulled out of a project. So 
in general, very supportive. 
N4 At the moment, I know some people at the universities are very supportive of 
sustainability. But to the best of my knowledge, none of our Pro Vice Chancellors and 
senior managements have sustainability as part of their portfolio. 
N5 Look I believe our leadership looks supportive. I mentioned we have very good support 
from our Vice Chancellor and my Head of School is very supportive. She is a great 
advocate for the work that we do and we have very good support from academic board 
and so on. But that support isn’t necessarily financial support and that support is not 
necessarily action. The only financial support that we get from the university is the 
salary for our Sustainability Officer. Now that, we don’t have a budget with which to 
implement sustainability projects as such and look so that’s quite a challenge for us. So 
while we do have great support in principle, people are generally supportive of 
sustainability activities, but few of our senior managers would see sustainability as 
being a central part of their role. And look I understand that it’s very difficult, like these 
managers have got heaps of things on their plates. Unless they’ve got a real personal 
interest in seeing their department or seeing their school become more sustainable, yeah, 
we struggle to get anything more than that in principle support. 
N6 I think the leadership is supportive. The new strategic plan for the first time, that’s for 
2011 to 2015, has sustainability as one of four key goals identified in the strategic plan. 
So I believe the answer to the leadership would be supportive but it’s early days and 
we’re all learning together how leadership can embed sustainability into the operations 
of the university. 
N7 Well yeah, there is a lot of support through Sustainability Committee. I’d say it’s very 
supportive actually. My director, he is very supportive. The Executive Director of 
Property Services, he is very supportive and a few others, and that goes up the line as 
well. And yeah, they are supportive of it.  
N8 Well they’re very supportive, very supportive, and they’ve provided resources for 
initiatives in sustainability, as they say they’ve provided extra funds to do things like 
improve or reduce power consumption, reduce water consumption, improve the 
performance of the university across a range of parameters in terms of waste generation, 
all of that sort of thing. 
N9 Yeah. I felt quite supportive. We’ve just gone through the development of that 
Environmental Sustainability Plan. I guess the proof is in the next few years of how that 
gets resourced and delivered but certainly in terms of embedding sustainability into the 
strategic side of things that’s been good.  I think having the University Committee on 
Environmental Sustainability chaired by the Vice Chancellor is critical as well and we 
provide updates to the council. But yeah, I think there’s also, at the staff levels there’s 
some people within the uni that are putting their hands up with ideas to run projects so 
whilst they may not be in formal positions, there’s some  people who are providing 
leadership in the way that they do things around their office and the things they get 
involved in. 
N10 I think they like it to be there and they want to be seen to be doing the right thing, and 
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they will stand up and say that our university is doing good things. There is an 
expectation on my boss for instance to deliver on sustainability so he needs to show that 
he’s actually achieving outcomes. How supportive they are on a day to day level can 
always be improved and I think that quite often. Well, Compared with other universities 
we have a great support system for sustainability so I’m coming from that perspective 
but I think there is always more that could be done to, because we talk about a ‘triple 
bottom line’ of financial, social and environmental sustainability, and I think sometimes 
the financial is the bottom line and I’m a bit sorry about that. So I think if there was able 
to be a slightly more balanced approach to the social and the environmental as part of 
that triple bottom line, I think that would be good but a lot of our leadership or support 
is based on finances. 
N11 Very. Very, yep. I think, well that, with the major initiatives and with engaging a 
Sustainability Officer, I think the leaders are actually realising how important it is to 
embed sustainability across the board. So I think that’s very, they’re looking positively 
to having my university become sustainable as possible. 
N12 I think the leadership is very supportive. We’ve got a new Vice Chancellor who is very 
supportive and she is finding her feet and eventually I think there will be some change to 
make it easier to implement more projects. So the VC is very supportive. She has to get 
her direct staff to understand it more and to be more supportive of it. 
N13 I don’t think for the moment the leadership is quite understanding of the benefits that 
sustainability could bring to the university. You may need to spend money in the 
beginning but you can save money, energy and things later on. I think there is a bit of an 
issue for the moment, and it’s not embedded in the core business of education and 
research. A lot of things are being done in education and research, but it’s not really 
embedded in the process and thinking at the moment. 
N14 I think that they would think they are supportive, but from their actions and from the 
way that the university is developing, I would say there is no commitment to 
sustainability. Yes, I think they think they are but I think they are lack of understanding 
of what sustainability actually means. 
N15 Our Vice Chancellor, Past Vice Chancellor, was the Chair or President of the XX which 
is an organisation which fundamentally focuses on sustainability within the higher 
education section on an international level. But that support isn’t necessarily financial 
support and that support is not necessarily actions.  
N16 Oh, look, I would say reasonably supportive. I don’t think supportive as they could be. I 
think that they’re certainly aware that it exists. I think it’s probably more a case of 
managing risk as opposed to being a leader in the field. Yeah. So that’s probably the sort 
of extent to our leadership. 
N17 I think they are supportive. We have Vice Chancellor to have sustainability initiative 
and framework. He sits on an academy for sustainable future and is a representative of 
Green Skill implementation group. Our Deputy Vice Chancellor is absolutely supporting 
sustainability agenda. I think my university is a very well place in terms of having 
leadership’s support.  
N18 They can be supportive of it if they have actually approval of funding over and above 
what would be seen as a normal project, like rather than their standard implementation 
of a normal HVAC system in a building they would be supportive of maybe a more 
expensive hybrid system being put into play, they would be supportive of allocation of 
space for the production or the delivery of a large central plant facility as opposed to 
individual plant within buildings, so yeah, I think they’re very supportive in basically 
giving their support but if they can give their support allowing flexibility within budget 
lines on cases and allowing flexibility within projects, this can help sustainability 
implementation.  
N19 In general, I think it is quite supportive, but it’s also disconnected. I do report directly to 
the Vice Chancellor, but they tend to leave all of support and communication to me, so 
everyone just comes to me to get the word out. But ideally all leaders should get their 
words out not just me. They seem supportive but they are not necessarily voicing their 
positions.  
N20 I think they are fairly supportive at the moment, but they need to improve their 
knowledge and willingness. I think the issue is lack of knowledge and willingness.  
N21 Very supportive. Basically we have a website in the university. That is a communication 
channels created by university’s executive and supported by Vice Chancellor. We do 
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have the support. However, they are not necessarily engaged with sustainability 
execution. 
N22 I think in a broad term they are supportive. But a number of priorities are competing for 
attention. Some of the universities leaders have more interests in sustainability than 
others do. I think there is certainly some support in leadership. There is a potential to do 
more to enhance stronger leadership. For example, we need leaders to have willingness 
to commit funds to energy efficient buildings.  
N23 Well, leaders need to be more aware of sustainability and have knowledge about 
sustainability.  Every time they go out to talk to faculties or departments, they need to be 
able to say how sustainability fits into whatever they talk about.  So our leaders need to 
promote sustainability in any way and any work they do. At the moment our leaders are 
not doing so hard to promote sustainability.  
N24 It is positively supportive. Leaders are on the track of making sustainability become 
high priority. If leaders can have more professional consultancy from experts, they can 
have a better understanding of sustainability.  
N25 They look warm and supportive, but they are not necessarily actively supportive.  
 
Responses to question 12: Do you think the communication and information is significant to support a 
sustainable project delivery and why?  
 
Interviewee Statements 
N1 Very significant. Obviously, in terms of developing our Environmental Management 
Plan, we wanted consultation and communication and forums and workshops with staff 
and students and that has been incredibly effective and built up a lot of goodwill and that 
the university feels like, staff and students I think, well particularly staff who have been 
here for some time feel like that we’ve really pushed the agenda and it’s something that 
they’ve been seeking for some time.  
N2 Communication is significant in any context. Specifically within the University of XX, 
probably no different than anywhere else that we need to engage all the people all the 
time at every level, therefore you do need to have a good communication strategy and 
relevant and accurate information available to people, so yes.  
N3 Absolutely, I do, both to get the initiatives out there, to tell them how the initiatives 
work within a building, it’s important that we talk with our infrastructure maintenance 
people to, because they’re always a bit reluctant sometimes to change what they 
traditionally do. It’s important to speak with the academics and the building users about 
how the buildings operate and what it is, so yeah, it’s very important. 
N4 Yes, it is important. When we try to talk to, we would like try to engage a range of 
stakeholders in some of our projects but many of the groups are very focused on their 
particular needs and they’re not interested in what’s going on outside of their particular 
research and teaching focus. So unless most of our clients with the drive on their time 
and that sort of thing are not really interested unless it is of direct consequence to them. 
That’s why we need to promote communication.  
N5 Oh, look I think that’s critical. Without effective communication, we will end up with 
failure of sustainability projects. Because sustainability is still a broad term for people, 
they can’t really understand it unless we give them needed information. 
N6 Okay. I think communication is important in terms of project delivery in universities, 
according to my experience. 
N7 Yes, yeah, I do. I think that’s very important. Well you can’t go in and just complete a 
job or implement an action or a plan without consulting other people because at the end 
of the day these are the people you want to help deliver sustainability. 
N8 Okey. I think communication is essential. In fact most things that you’re trying to do are 
often to change people’s behaviour and there is a concept called social marketing which 
is very effective, it has a number of components. Firstly, you have to get people to 
recognise that there’s a problem. Most people recognise, you just talked before that the 
area that you’re in there’s lots of paper use. So when you look at how much paper is 
used by this university, it’s a huge, huge amount. When you look at what that means in 
terms of trees and carbon and transport costs and all those sorts of things, you add all 
those in. So people would say that’s a significant issue or problem. The same with 
energy use. Then you have to say, that’s the first component, to get agreement and 
there’s a problem and I think a lot of people agree that globally we’re over consuming 
 Appendices 343 
and locally we’re contributing to that global issue. Second fact is to say there are ways 
that, you can contribute to dealing with the problem. And people can be mindful about 
how much paper they use, do I have to print that document, can I leave it on the screen, 
can I work with it, all that sort of stuff. So there’s a range of things that people can do. 
And the same thing goes for water consumption. So people in Brisbane now use half the 
amount of water that they used in 2004 because there was a real problem with drought, 
not so much now they’ve had floods, so they’ve reduced their water use. And the third 
thing you’ve got to do is provide them with the tools and that often is just information to 
say why catch the lift, why not take the stairs, you get fitter, you’ll save x amount. So 
it’s that feedback loop, so information is critical to it. So getting consensus around the 
fact there’s a problem, saying that there are things that you can do individually and 
collectively to deal with it, and here’s the information about how you can deal with it, so 
there are fitness programs, there are ways to save paper, there are now recycling bins, 
there are recycling campaigns, so the whole, that’s all based on, that’s all got to be 
backed up by information so it’s critical.  
N9 Yeah, I do think so. I think for us it’s been important to get our website up and running 
but there’s a lot of students and staff that are quite interested in up-to-date information 
about what’s going on and we can’t always keep up with the demand for that because, 
so it’s the time to do your projects but also the time to promote them, you’ve got to 
achieve a balance with that. So I think that’s very important. So we’ve tried to do that as 
well. 
N10 I do, it’s vitally important. I think it’s important because we don’t just do things, but we 
want people’s participation in our programs. And without communication and an 
understanding that the environment is important, and our programs will only ever be 
okay, they will never be great. To have really good programs you need every person 
within the university to participate in those programs. So communication is absolutely 
vital to get people’s buy in for them to understand how sustainability is important in 
what they do and also too for them to understand that the work that they put in, so if 
they make an extra effort to be sustainable, that translates to some good outputs, so that 
they understand that the effort that they made was worthwhile. 
N11 Oh, very important. It has to. I mean communication is one of the most important things, 
so you’ve got to be able to communicate what you’re doing and also you’ve got to 
communicate the outcomes as well. 
N12 Yes it is. Well, if you’re talking about individual projects, if the university wants a 
project to go ahead, there’s enough information and communication available to do it. 
So it’s a matter of whether the people who get to sign off on those projects want to do it 
or not. 
N13 Because communication lets people know what’s happening. A lot of people think that 
nothing much is happening and they whinge because there’s no recycling when in fact 
there is but they don’t know where it is. There’s also communication of the fact that 
university as an organisation is not the same as home so we have different processes, we 
need to communicate them. There’s also the matter of engaging them so it’s also 
communication the other way. We need to know what people wish or need or acquired 
and then give them that information about it. We need something. 
N14 Yes, it is very important to implementing sustainability in universities.  
N15 Oh, very important. People can’t make decisions unless they have been informed 
correctly in the first instance so we need to ensure that all of our project people are 
informed of the current technology and best practice in regards to sustainable design, we 
need to make sure that they’re all informed and aware of the commitments that the 
wider university have made through the Environmental Management Plan, so when they 
look at the individual elements of their project they know how they will or will not align 
with the larger initiatives or the wider initiatives of the university. 
N16 So I think it’s very important and it’s important because we’re an institution where you 
have highly educated people that are trained predominantly to ask why and hence in 
your communication you need to be addressing that, you need to be giving the answers, 
not only allowing people to ask why but also giving them the answers to those questions 
and communication is the integral part of that and people want to know well what’s 
going on, they want to have stake in what’s going on. 
N17 I think communication is critical. Without communication and information, you don’t 
get engagement. If you don’t get right level of engagement from staff and students, you 
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don’t get support for sustainable projects. In terms of significance, once again, I think 
it’s very crucial.  
N18 The communication is secret of success. It’s critical to the success of many projects.  
N19 I think communication in general is extremely important, so we should have avenues to 
communicate regularly.  
N20 It’s very important. Communication is probably one of the hardest thing we are doing 
and largest thing we are doing as well in terms of getting people involved.  
N21 Very important. You got to communicate what you are doing and outcomes as well.  
N22 Absolutely. People generally understand sustainability in a very broad term. They don’t 
necessarily understand how sustainability is related with what they do, and they do not 
necessarily understand what framework is placed and how they need to fit into that. You 
understand the situation that thousands of employees are doing things. They need to be 
coordinated to operate to be communicated. And people are made aware of 
opportunities they may have to do with sustainability. 
N23 Yes, communicating to all parties is very important. It’s very important to get the right 
information to deliver to right people.  
N24 I think it’s extremely important, especially now people are still learning sustainability as 
some people believe it and some people don’t believe it. We need to educate them 
strongly about the importance, otherwise they won’t take it seriously so it’s very 
important. 
N25 Yeah, absolutely, because you need to communicate with people. People can understand 
what you are doing. Communication is really critical.  
 
 Responses to question 13: Do you think the communication among different departments of your 
university or information exchange between each of them is smooth and efficient when delivering 
a project and why?  
 
Interviewee Statements 
N1 Look, it can always be improved. The only aspect of that I think that we haven’t 
achieved very well is the university has seven campuses and whilst we have 
endeavoured through electronic means and through meetings and so on to bring those 
satellite campuses into the dialogue that we’ve had over the last two years I don’t think 
we’ve been entirely successful there and I think that those satellite campuses are sort of 
in some respects have been used to being ignored by the xx Campus, the main campus 
and so they haven’t sort of embraced the opportunity to have input as much as people 
on the main campus have. Well I think the issue is that people are bombarded with 
information constantly through media, through their iPhones, through work and 
different ways. 
N2 It is not 100% satisfactory, but we’ve improved on that significantly, I must say. We 
now, for example, have memorandums of understanding between the operational side of 
the university and different schools to deliver specific projects so that we’re meeting the 
academic needs as well as the operational needs.  
N3 We’re trying to get there. It hasn’t been as efficient as it could be because we’re getting 
some issues in post-construction, that sort of stuff, about the end users about how 
buildings operate and that sort of stuff but a lot of that has got to do with a high 
turnover of staff and students in buildings and they don’t understand the function or 
how a building operates and all that sort of stuff.  
N4 We don’t have a communication and information well developed yet. We have a very 
well developed project delivery process and that has been refined to quite a degree, so 
we have a platform now which is well established which we can incorporate 
sustainability aspects. The big challenge is the number and range of those sustainability 
possibilities and the potential amount of background information that you need for 
those is vast, and always the people that advocating for sustainability aspects, they’re 
always a very small number of them.  
N5 To be honest, it’s perhaps something that we haven’t done very long and it’s something 
that we are endeavouring to improve. And look part of that is I believe just a time factor 
like most sustainability or environment units within university, we run on very limited 
budget, a very tight budget and as I’ve explained our unit is a commercial unit so most 
of my activity is actually focussed outwards, so most of my activity is not so much 
focussed on getting sustainability projects up within the university, I am also chasing 
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funding or projects outside the university as well. So at the end of the day for me, as 
much as I would like to be able to drive sustainability projects within the university 
there is limited funding for me to be able to do that. But I believe that our 
communication is improving. 
N6 I would say it’s probably middle of the road. The communication is limited. I think 
communication across university is always very difficult, no matter what. So I would 
expect that it wouldn’t always be smooth and efficient because communication is very 
difficult across such a large organisation. 
N7 Well between us and building owners and users, I mean we have a branch known as 
Corporate & Client Services and they sort of like deal with the users, the people who 
occupy the space. So there’s that direct link between Property Services and between 
those stakeholders. So they provide a very valuable part. We get to go along to some of 
their client meetings and meet some of the building users, and I mean this is just a new 
thing really, us going along it out across the university. We’ve had to fix a few things 
and now we’ve fixed them we can start to branch out a lot more. So the communication 
is still much needed to improve. 
N8 I think there’s now, there is not so much cooperation between departments, and there 
are differences in the way departments are interpreting how they can incorporate 
sustainability into their activities, for example. There are also differences between 
departments in just how they operate sustainability for them as a department. And there 
are obviously other departments that do consume more resources than others because of 
the nature of what they do.  
N9 I think sometimes there could be sort of, it’s the time to invest in that communication 
and consultation too. I sometimes hear, and I can’t confirm or I don’t know if this is 
right, but the feedback that came in on our Sustainability Plan was that sometimes, in 
the research area, some of the people from different faculties or whatever are not 
necessarily linking with their research projects, so that’s where the new Energy 
Research Centre is helping the more collaboration between researchers. So I think too 
there’s also that communication between the university and outside partners, so we’ve 
linked in with XX City Council over their Climate Cam Program so our energy data is 
now online with TAFE and with Council and other areas of the community, so there’s a 
lot of open communication I think particularly with XX Uni and our external partners. 
Hunter Water Corporation would be another one. So it’s not just within the uni but 
yeah, I think communication can be more smooth and efficient,  
N10 Not really smooth. Because of the size of university, I think the communication 
between various departments is difficult and some of our information exchange is 
limited by central groups who control the communication routes across the university. 
So yeah, we’ve had to be very creative in the way that we try to communicate some of 
our information. So yeah, so I think our communication across departments is 
sometimes good and sometimes quite poor, and sometimes even within our own 
department our communication can be, there’s room for improvement but the university 
is certainly taking steps to improve that. And for instance, the Facilities and Services 
Department has somebody actually dedicated to communication within the department. 
So looking at communicating across all of our areas within Facilities and Services, but 
also speaking outwardly to the community and with other faculties and divisions within 
the university. So it’s taken very seriously. 
N11 Not at the moment. Like up until now, like there were lots of good things happening 
within different departments but no one knew what was going on because they didn’t 
communicate amongst each other but by having a Sustainability Officer developing a 
long term action plan, one of the ideas is to actually create a communications plan so 
that all the different projects and programs that are done, that are being implemented 
under the sustainability banner get fed up to the top so everybody knows what’s 
happening and what actually people are doing. 
N12 Generally, no. I have seen several examples. A classic example is in Facilities 
Management, we design the buildings and the divisions that we are building them for 
don’t talk, exchange ideas adequately so the end product may not be what was 
originally intended by the person paying for it. 
N13 Yes, I think that’s a problem we’re facing now. It’s very difficult to communicate to 
staff. It’s a complicated issue. We’ve got centralised communication systems, nobody 
reads emails that are sent to the whole university so we’ve got a problem there. We’ve 
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got to go and see almost every department to be able to talk to their staff, it’s difficult to 
everyone. I don’t think it’s very smooth and efficient. 
N14 I don’t think there’s any communication. Because of the structure, the strategy, the 
senior executives’ commitment to it, there’s no communication on sustainability. 
Communication between different units in a university is difficult at the best of times. I 
think all universities would say academic departments would find it difficult to 
communicate with student administration and with finance, let alone other schools, but 
because there’s this complete lack of support for sustainability at the upper levels, there 
is no communication about sustainability between departments. It is not efficient at all. 
Well, for example, let’s say our Finance division, they want to implement a new 
accounting system, they don’t ask anybody else in the rest of the university how it will 
affect our work and our work activities which affects our sustainability. They just 
implement it and then we have to work with it, and it might be completely detrimental 
to our work activities. When a new building is proposed, now we will be included in the 
development of that building, but only at a very minor level. We won’t be able to 
influence any sustainability aspects of it. It’s just, there are very clearly defined, there’s 
either no communication or there’s very restricted communication pathways and the 
roles of different units in the university are very clearly defined, not officially, but it’s, 
there are very clear expectations about what each unit at the university can say and do in 
delivering projects. There’s no flexibility, there’s no inclusive process encouraged in 
decision making in this university. 
N15 Yeah. An example would be if the production of a high performance computer is seen 
as an incredibly important project for the high performance computer people, the 
division of information, however if you looked at the energy component of that it would 
not be seen as an important project by the Environmental Management Office because it 
would see a significant increase in the energy being consumed on the campus. So that 
then leads into interactive dialogue between the project people and the project owners to 
ensure that if we must have it how do we ensure that it is the most energy efficient 
operation we can have and still provides the desired outcome. 
N16 I think it could be more efficient. I think some departments do it better than others. I 
think those that do it better I guess do it more frequently, use different mediums to do 
the communication, face-to-face, team meetings, emails, newsletters, etc, so I think in 
terms of suggestions to improve the communication I think it’s about frequency, I think 
it’s about kind of use of different mediums and I think it’s about staying on message, so 
it’s about saying what’s the consistent topic here and continue to sort of reinforce that. 
N17 No. In universities, the communication is not smooth in general. I don’t think it is 
efficient enough. There are always issues that the facility management push to deliver 
projects. The cooperation and communication actually is something sort of ignored. 
Look, communication is something we are continuing to struggle with the task of 
sustainability. The way we communicate with our staff, we have a number of forums on 
different campuses. We don’t have any IT open forum. We do have facebook, emails 
and internal newsletter. Well, it’s centralized decision making process. The delivery of 
project is form the centralized area and they are pushed to deliver on the deadline tight. 
I am not saying it’s always bad. I am just saying that the communication is not as 
smooth and efficient as it could be.  
N18 That is an on-going challenge. Sometimes within some departments it works well. 
Sometimes it doesn’t. It’s very much project dependent and has something to do with 
the personality referring to staff, of course because people want different outcomes to 
each project but generally that requires efforts. Smooth communication will cause 
constant requirements. So it’s an on-going issue, very much requires a lot of effort.  
N19 It’s not necessarily done well at our university. I think it is quite difficult. The 
negativity is that university is so large and they don’t necessarily want to communicate 
or engage with outside. Delivering projects across different departments is quite 
difficult. We don’t have a communication channel to break either.  
N20 At the moment, it is very dis-jointed. We need better avenues to overcome the barriers 
and communicate with more efficiency. It is not really smooth and efficient. I guess 
there’s no real structure to communicate between departments. It is very difficult to do 
with a higher organisational level. It is ok to do with a single structure department. Very 
hard to get information for everyone.  
N21 Smooth and effective? Maybe not. Not at the moment. What we found out is that 
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getting interested stakeholder in touch with each other is they actually like to exchange 
ideas among themselves rather than having a formal structure. But it does need a few 
people to set up the network which can get people in. They used to share information. If  
there are some good ideas happening in some areas, they pass ideas to each other 
through conversation. Once the network is getting smooth, the information sharing can 
be very effective.  
N22 No. not always. It’s very hard in a very large institution to ensure smooth and efficient. 
We did try to do that through making things such as steering committee or management 
change. There were other processes in placed. For example, emails to people, staff 
notices, articles, newsletters, yes, we were trying to enhance communication, but there 
is a lot of room for improvement definitely. Universities are often operated in a little bit 
in fellows. Because they are very large organisations, often a lot of people you are 
trying to keep informed and there are a lot of messages coming up down. You need to 
pass all the messages through others to make sure the messages are delivered. 
N23 In university, it is very difficult because it is such a large organisation. The 
communication in some departments is run very smoothly, but in some departments it is 
very difficult. It depends on the departments, and it depends on the people working on 
the project because of personality.  
N24 Probably not. Sometimes people in different department are lack of communication. We 
need to get them to talk more. While there are very big challenges with communication 
across the university, there are also many established communication methods and 
many formats for communication. Often it’s very much focused on particular clients. It 
is very challenging that aspect because there are so many different drivers to the 
different people. And yes, our structure of our university does tend to enhance some of 
the barriers between different interest groups. 
N25 It is not too bad, but certainly it could be much better. I think people are sometimes 
reluctant to be open about their own decision making so often they hold on to their 
plans, not share them with other internal stakeholders as transparently as they perhaps 
should, because they concern about criticism. So people are often reluctant of sharing 
knowledge, but sustainability is all about sharing knowledge and transparency. That is 
one the foundations of sustainability. 
 
Responses to question 14: What suggestions can you offer to improve the communication? 
 
Interviewee Statements 
N1 Well, I think the way is to filter that what people, what is an effective avenue of 
communication for them is one thing and then, for example, when we did the 
Environmental Management Plan and we had a series of focus groups, we asked people 
as part of that process how do they want to be communicated with most. And it was 
quite varied what people said was most effective for them. So we’ve tried to identify all 
those things and communicate in all of those ways without bombarding people with 
information. So most people said that direct email was effective, although some people 
said that they didn’t want direct emails and other people said that things we, on our 
website we have a sort of a news tag across the top and they said that that was a very 
effective way of communicating with them. So I guess it’s a basic thing, you’ve got to 
try all avenues without drowning people with information and they get sick of it. 
N2 Well the first and foremost thing is always to establish personal contact and personal 
networks and that’s the critical thing, and then after that you have to, well it’s suggested 
that if there’s money involved or deliverables that one or the other side needs then you 
probably need to have some sort of understood agreement, whether it’s a written and 
signed one that we have with the memorandums of understanding or just project specific 
documentation, I think that’s really critical, just to keep everybody on the same page so 
that no misunderstandings arise. Well I think just having somebody or a group of people 
whose role it is to maintain those relationships from both sides in regular formal and 
informal meetings are very important. It’s important to gather ideas from both sides so 
that it’s not always one way, asking for help or what have you, that sometimes if 
somebody else has an idea you go and help them achieve what they want to achieve. 
N3 So we’ve all, yeah, we’ve discussed how we ensure that we exchange the correct 
information and how we go about that and then keep it current. In addition, information 
and support is very challenging and therefore it is very important that as testing 
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sustainability in project management processes that you have limited but practical pilots 
and you use those to gain better information so you use adaptive management in your 
own context to build your own information base of what works. 
N4 Well we have a task force, a sustainability task force which includes many interested 
parties from our executive, from our staff, from capital works, from sustainability, 
teaching staff, or our union people. We need to develop a lot more pilots and I think the 
main thing we can do, like I’m seeing with that energy strategy which we’re just rolling 
out, is we need integrated and localised solutions and we run and roll numerous sort of 
small focus solutions. At a small scale, we make sure we have particular 
communications, particular engagement with the clients, particular technical focuses. 
We are often so driven we can’t get down to that level. So I think it’s about being very 
particular to reasonably small scale pilots and then duplicating those and reproducing 
them 
N5 Now look I can really only talk about my experience, but then you can perhaps, like our 
role with the university is, part of my brief is that our centre is actually, even though we 
are, we do sit in the TAFE division of our university, part of our brief is to actually work 
right across the university, so right across our TAFE, our higher education and our 
research and commercial operations, and so we perhaps have more interaction with 
more, we perhaps go across some of the silos we certainly don’t go across the all, but 
part of our brief is to go across those silos and we do. So part of our strategy  is that we 
are trying to partner or to add value through partnerships with other units within the 
university and so I think we have provided some examples of effective communication 
and, yeah, I’ll perhaps suggest that’s the exception rather than the rule, but that’s been 
an interesting process in itself but, yeah, I think that communication has improved, but 
also part of that is, I think that we have been able to demonstrate through a number of 
different projects we have been able to demonstrate that there is some opportunities in 
sustainability and that we can be delivering value, yeah, to some of these other 
compartments.  
N6 I think providing a line of communication so not relying on an all staff reaching all 
people methodology, whether it’s subscription form or whether it is ensuring 
management take the messages through all the layers of the staff, setting aside a time in 
a normal staff meeting in whatever area of the university to in the same way OHS might 
have an agenda item, sustainability can be an agenda item to ensure that everybody has 
the opportunity to receive information. 
N7 Well I think, I mean we utilise, we have a communicators’ network here. That’s all the 
different communicators within different departments, schools, resources, areas, they get 
together and they communicate with each other. But then also you can communicate to 
the staff via a weekly update that we have, we can communicate to our students because 
we have, what’s known as the internet space, which they directly log on to and these 
flash up messages, etc. So that information, plus we communicate through the social 
network sites, Twitter, Facebook, you know, so they’re really big drivers as well of 
communication. I mean every other student has got some form of smart phone and there 
are always people on Facebook so I reckon if you want to communicate anything, you 
use Facebook. So yeah, we can probably improve it by really looking at latest 
technology and determining, doing some research and determining which is best for 
students so, and staff. 
N8 Well we’ve got a Sustainability Officer and it really is about communication. It’s about 
getting constant feedback, so that feedback work is really important. So whether it’s 
screensavers or whether it’s when you turn the computers on, you log on to QUT home 
site it talks about, now the new building, Science and Technology Precinct, will have 
real time information in terms of how much energy the building is using at this 
particular time, how much of that is contributed to by air conditioning, by lighting, other 
things, how much energy we’re importing, if we’ve got solar panels on the roof how 
much is being generated by those, all of those sorts of things. That information is really 
sort of quite important. So that’s the way they can, 
N9 So yeah, I think using different communication things like the website and staff and 
student emails. We haven’t got into the whole Facebook side of things too much with 
that discussion but we also have an email feedback forum so it’s just that engaging on 
different means as well, just different ways to engage and having key events too. We 
participate in Earth Hour and the ride to work event and that’s another way to I guess on 
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a passionate sort of topic if you like gets people who are quite interested together in an 
event. I think things like when there’s meetings, well minuted meetings, I think making 
sure any new projects are tied back to policies and strategic aims, so that it’s clear what 
the purpose of the project is and the justification. I think understanding identifying who 
the stakeholders are for your project and then identifying what the best means is to 
keeping contact with them. So for example, I’ve got a landscape committee and we meet 
say quarterly and we have a look at issues on campus and how that, and just share, gain 
a shared understanding of how the campus landscape is managed and what some of the 
challenges are. So it’s just identifying what’s the best way with that stakeholder group to 
communicate with them, and sometimes it needs to be formalised in terms of reference 
for a committee and making sure there’s adequate representation, so I think it’s being 
fair and equitable how you involve people in those projects. And I think it’s about 
having the right consultation and understanding of what the expectations are and also 
monitoring when a project has been complete and getting feedback on that. 
N10 I think that, as I said I think that if the sustainability, the importance of sustainability is 
elevated to the area of financial and social and environmental sustainability, then I think 
it would be given the right amount of attention across the university. But as I said, I 
think the financial side of things tends to dominate. And yeah, I think it will gradually 
improve as more departments and faculties have sustainability as part of their key 
performance indicators so that they actually become more aware and have a way of 
measuring their sustainability and they can compare it year by year and that they are 
expected to do that. I think that will help to improve the communication across various 
groups. 
N11 Well, you’ve got to have a communications plan and you’ve got to feed it into like, for 
example, the Sustainability Officer, one of their jobs is to bring in all the different 
projects and issues that are coming across the university and developing a 
communication plan to be able to promote and inform what’s actually happening. 
N12 So they probably need to have more regular meetings, a great understanding, listening to 
each other better and communicating more generally. 
N13 Our system for the moment, we’ve created a website but it’s not as good as it could be. 
We need to be able to talk to staff at different levels, we need to be able to engage them 
in some projects, but projects that are also useful to the university, not just planting a 
tree every six months. So there may be suggestions, so it doesn’t mean that they’re 
going to work. We may be doing something for World Environment Day, different 
projects on the ground but I don’t know how many people would be there so it’s always 
a matter of trying things and then if it works that’s good, if it doesn’t then we try 
something else. 
N14 I think we need set up more meeting for departments to create chances for them to share 
information and experience. We need to make them become more aware of issues.  
N15 I think each of the projects, the project stakeholder groups and the project steering 
groups, it’s very important very early in the piece to qualify what the rule needs are of 
all of those people, the occupants and the end users of the building need to be involved 
to ensure that what we are building is not only energy efficient, not only value for 
money but at the end of the day is fit for purpose. There is no point in trying to save a 
little bit of money on a project and then find out you have a building or a facility that is 
not fit for purpose because we’ve cut out some important element of it. So stakeholder 
involvement and open lines of communication are very important. I don’t think you can 
have too much communication, so as long as they involve all the stakeholder groups. 
Identifying who the stakeholders are is critical and then ensuring that those stakeholders 
are engaged in a timely manner. 
N16 I think it should be more open to give feedback but also receive feedback. We should 
recognize that communication is important and use all of those different media. It is all 
about the culture, the leadership and some history over time. I think it’s also important 
to make sure that the Vice Chancellor when he or she is talking about their aims for the 
university to make sure that sustainability is part of that message. 
N17 I suppose we need a long-term communication plan which makes everyone know what’s 
happening on campus and what other people are doing.  
N18 I think one of the strategies would be a better briefing at the founding of the project. 
Everybody is clear about their responsibilities and roles in project. It also has to be 
carried out when people move on and feed into it for briefing sometimes. Plus people 
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are very busy nowadays, sometimes when we show them information, they need an 
easier way to get information directly. Generally I think it is an on-going issue and can 
get better and better.  
N19 I think communication is a long-flow process. We try to work with each of the 
department and find key ways to get into. We start to get a sustainability representative 
network. We got staff or volunteers who want to learn more about sustainability to 
become sustainability champion. That can be a very effective way to help communicate 
sustainability. If they notice there is something in their area or some people want to 
know more about sustainability, they can go to talk to them. We get a newsletter to send 
regularly. We have news updated. We get thousands of people to email with.  
N20 We have a noticeboard on website which we used to send information to everyone, but 
they don’t look at them all the times. We send emails to general university population. 
We use social media such as facebook to demonstrate students what we are working on. 
We also put on a poster, and people can see what’s going on. We distribute and update 
data regularly to students and staff who are interested in sustainability.  
N21 The way we are approaching is actually we are trying to identify stakeholders and make 
them interactive. We are actually working through to develop the solutions at the 
moment. We actually have staff to be specifically responsible for that. I guess we are 
looking for blogs and forms to make people share information. We are identifying to 
publish some articles to share.  
N22 I think you need to understand what people want. I think part of it is asking them how 
they want to receive the messages: whether they would rather get printed newspaper, 
rather staff notice board, rather get emails, rather have regular meetings. I think you 
need to keep pace with ever changing technologies, like using social media, which is an 
important communicating way especially for students. You need to be open to adapting 
to continuous communication processes.  
N23 Broadly we are working on the communication through trying different communication 
methods. We set up meetings and sending emails to people on the list. It’s basically 
making sure everyone knows what’s going on. On the particular project, involving right 
people in the project always find out how they like to e communicated. Some people 
don’t like go to meetings, and some people don’t like emails. It’s finding the best 
method to try to get the information to and information back to the right people. 
N24 We have a weekly newsletter publication. We have a website updated about why we’re 
doing things. We also have communication with external bodies, so we’ll have seminars 
or information sessions run by external companies with regards to sustainability. 
N25 We use internet technology. We use operation tools moving towards the focus system. 
We move towards open resources online. We share the date using the internet. I think 
that’s one of the opportunities and enhancement of information and communication 
between different departments.  
 
 Responses to question 15: In your university’s current organisational culture, which aspects of 
culture do you believe relate specifically to sustainability in general (for example, university’s 
slogan, commitment, or value etc.)?  
  
Interviewee Statements 
N1 Well the aspect of we’re in an academic environment, the academics are used to talking 
to, lecturing the younger generation and believe that they are I guess at the forefront of 
world culture in that sense, so it’s a sort of active learning environment. I think 
sometimes that some areas of academia can feel that the environment is really a fringe 
value, and I found that it’s most effective if we get, in terms of reaching the academics 
rather than, there’s some resentment, can be some resentment if the academics feel that 
there’s a general staff unit coming to tell them what to do, it’s much better to involve 
them in the decision making process and the planning and the implementation from the 
word go. And then also to look at approaching them through the students in a sense 
because they want to appear to students to be leaders and if the students feel that the 
environmental issues are important to them then the academics also take that on board. 
So I think that dealing with the academics that that’s been a bit of an issue and 
something that we’ve worked through. 
N2 Well starting at the very top, the university has governing level principles and we do 
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have governing level principles that cover sustainability and environmental 
management. So I would say on that level it relates specifically to sustainability and the 
demonstration of support for the university to be sustainable in our operations and our 
research and actually somewhat helps focus the research that’s undertaken. University 
slogan we don’t really have a slogan other than that get an education and it opens doors 
for you sort of thing, and it’s whatever doors need to be opened depending on your 
interest. Commitment is there, like I said, through the governing level principles as well 
as Institution of Environmental Management Committee, a plan, we have been 
budgeted so we have support monetarily to undertake our programs as well which is 
important. 
N3 It’s the university’s commitment, like we’re a major partner in the local Sustainable 
Living Expo in with the town and other partners. So it’s university’s commitment which 
is probably the best relate to sustainability in general and our commitment through what 
we do.  
N4 The university certainly strongly supports sustainability. We have a Pro Vice 
Chancellor as our key leader, we have a sustainability strategy, we have environmental 
management systems, and we have funding for our Sustainability Coordinator and some 
of their projects. So we certainly have executive support, we certainly have commitment 
in terms of some funds to support key resources, key people, and we have situations 
which are great opportunities for investigating what sustainability might mean. The 
challenge, of course, as I say, is that there are so many drivers and challenges to 
university that it can only be one of the many drivers that the university responds to. 
N5 Look, I think that sustainability is reflected in our university’s mission and values, those 
sort of things. I think we are, we’ve got the right, we say the right things I think, but if 
we were to look more broadly at the organisational culture, I’m not sure that those goals 
or that those values have sort of filtered all the way through the organisation. I think 
we’ve still got a way to go but we’ve made a start. I guess we’re currently going 
through a curriculum renewal process and we’ve just reviewed the university’s graduate 
attributes paper and we’ve provided some feedback that we were very disappointed that 
sustainability wasn’t included in our graduate attributes when we felt that that should 
have been something that was fairly obvious. And I think that is probably fairly 
reflective of where we’re at. I can’t see anybody jumping up and down saying no, 
sustainability shouldn’t be included in our graduate attributes, but I think what is 
perhaps more likely though is it’s just been something that was overlooked. When it’s 
raised a lot of people will, well we don’t get a great deal of opposition but it’s still not 
front and centre for all of, so that’s where I’m still, and I now see this as being a long 
term goal for me as manager for the National Centre for Sustainability, but part of that 
long term goal is to move sustainability from the fringes or from the periphery of 
university activity into a central part of what we do. 
N6 We have a new slogan, our slogan is “A new way to think” and sustainability, for those 
of us who have been working in it for a long time is not actually a new way to think but 
it is a continual new way of thinking. So I think that’s the intention of that tag line. In 
terms of the values that we have in our new strategic plan, a number of which did carry 
over from the previous strategic plan, regards things such as global citizenship, lifelong 
learning and other concepts that definitely do relate back to sustainability, and some of 
those do make their way into things like graduate attributes but unfortunately, being 
early days, it’s this new strategic plan that might see some of those cultural aspects filter 
down a little bit lower as various areas of the university build their planning around the 
new strategic plan. 
N7 Well it’s incorporated into our strategic plan and we report yearly on it, annual reports 
so yeah, so that goes to parliament, and straight away there’d be a headline underneath 
in sustainable education for the future, it’s nothing like that, it’s not built into the actual 
logo or message or anything like that but we do have it incorporated into our strategic 
plan. 
N8 Well I think we’ll find in the new blue print, which is due out soon, Blue Print 3, 
there’ll be a commitment to sustainability as I’ve described. But I think that, what I do 
think is that universities by their very nature are populated by people who are literate, 
who have social concerns, environmental concerns, environmental, and they have a sort 
of value set that is about learning about how to do things better. I mean I think that’s 
what motivates people who work in universities, it’s what motivates students who 
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attend university. You want to contribute at a high level so universities are that sort of 
tertiary education and as you progress through universities and to yourself as a PhD, 
you’re looking at specific areas and how you can make things better. So I do think that 
the value sets that are articulated in the blue print are about community improvement, 
are about resolving local and global problems and issues, they’re about improving 
technology, about invention, all of those sorts of things which do have this value set, 
people value enquiry and they value sort of betterment, I guess. 
N9 I think that comes across in our Sustainability Strategic Plan, I should say, and also our 
Sustainability Plan. So we’ve got sustainability as one of the seven priorities in the 
university’s strategic plan so I think that probably covers off on that in that word is used 
at that level to show that commitment. I think too if you look on our website we’ve got 
as one of the key, and those key priorities are down the bottom left hand page of our 
home page for the university. So we’ve got Teaching and Learning, Research, 
International, Students, Indigenous and Sustainability is listed there. So it’s very much 
at that, it’s now since last year I guess been recognised by the Vice Chancellor as being 
a high priority and up front.  
N10 The university’s central organisational culture I guess is bedded down in their policies 
and procedures at its core. And so we do have some fairly solid sorts of documentation 
and processes in place to try and embed sustainability in what we do. We end up though 
through as things are delivered through various groups across the university, other 
initiatives or other bias is brought in or somebody else’s idea of what is important is put 
to the forefront and so our Marketing Department for instance has not typically 
embraced sustainability as a core issue for the university. We have “Greening Up Our 
Act” and we attach Greening Up Our Act to numerous programs and other people can 
use it as well if they’re delivering things within their faculty or department, they can 
utilise Greening Up Our Act.  
N11 I think we’re about to transition where programs and I suppose initiatives are going to 
be implemented which is going to feed into all parts of the university so it’s going to 
actually develop a new culture I feel because it’s the university, because coming down 
from the Vice Chancellor is going to, the whole university has to get involved. So at the 
moment it hasn’t been communicated very well in terms of what we do but I think this 
is going to make it a lot more clear. 
N12 Well we don’t have, the current culture we don’t have much sustainability in there. In 
terms of, just for example, we have an annual plan, annual report and there’s like, that 
might be 100 pages long and currently there is less than half a page on environment. So 
the culture, one of my roles is to implement behaviour change programs to change that 
culture. So I think people at home may think they’re sustainable, but when they come to 
the work space, in particular at the university, the tertiary environment, they forget 
about those principles and leave them at home.  
N13 We’ve got the new slogan that has been up for a month, two months now. It’s called 
“Making Tomorrow Better”, which looks like it would involve, include sustainability. 
Unfortunately I don’t think it was really the main idea behind the slogan so in a sense 
it’s a matter of having a look through the policies or strategies and then picking up what 
I think relates to sustainability but at the moment the university does not have 
something very specific, it doesn’t have a position on sustainability. 
N14 If I briefly first about the sort of unofficial culture, it differs I think between units in 
between campuses. So for example, in this school, as you would expect, the School of 
Environmental Sciences, there is a very strong desire to work towards sustainability. 
But in other units in other parts, it’s up to individuals to have that culture and to develop 
it in their units. However, the official line from the university, our university strategy 
has just been released and I have it in front of me, and you can probably download it 
from web and I’m just looking through it at the moment, it used to mention 
sustainability, I’ll just see if I can find it, it used to just fit altogether. Our values, we are 
collaborative, so I’ll just read out our values. We are supposed to be collaborative, 
student centred, agile, agents of change, reliable, inclusive. So there’s no mention that 
we will be sustainable. In fact, I would be, perhaps I should look at this a bit more 
closely. I think that this has been developed by our senior managers, our senior 
executives and there is now no mention that the university will be sustainable, there’s 
no specific mention of sustainability. Now there’s many things that the university does 
that we could talk about that might be sustainable, that might reflect sustainability, but 
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there’s no specific mention of sustainability any more. 
N15 We have green program which is recognised both nationally and internationally for our 
achievements in the introduction of the Environmental Management Plan for the 
university, all areas of the university are very happy to participate in that process.  
N16 I think our, certainly our values and our commitment to the community and to research 
and teaching and learning in general I think certainly have strong links. We might not 
explicitly state the sustainability concept tho. 
N17 Well, we have a sustainability framework, but we have no strategy.  
N18 We have policies in place. What we do is that when we have a policy we build a 
building, we do energy efficiency and look at technical innovations to provide 
sustainability solutions. But we don’t have slogans. We have support from a green 
officer, sustainability officer, waste management officer so we have a fairly 
commitment and culture to that sustainable development. But it’s through policy not 
slogans or anything like that.  
N19 I think our strategies, commitment and values are in line with sustainability. We have 
some key documents including sustainability concepts. We don’t have much 
sustainability ideas in slogans or something like that, but definitely this idea is growing 
though.  
N20 Over years I guess values and slogans are related to sustainability. Vice Chancellor has 
a commitment to sustainability.  
N21 We do have objectives and there are commitments. Some objectives of my university 
blend well with sustainability actually we have set objectives. And we are going out to 
engage a great stakeholder community. That is a key element in our discovery which is 
our  
N22 My university had a slogan. They created clear brands for sustainability initiatives. 
There are sustainability policies and sustainability charters. In the process of developing 
sustainability strategies with completing sustainability culture, I don’t think we have a 
sustainability culture already. It’s quite a slow process to embed or change the culture.  
N23 Well, definitely we have sustainability strategies. This is what we are working towards. 
We can show progress in how we make a target. We commitments to sustainability 
which shows that we universities are serious about sustainability. In terms of 
environmental policies, they are also important. My university is not big on slogans.  
N24 We have some year plans in relation with sustainability. I suppose we want to be more 
responsible for sustainable development, not just to make good business to get more 
students, but also become a more responsible university in the world. We care about the 
global responsibility. We see ourselves as global citizens, so we want to be responsible 
citizens to take sustainability seriously.  
N25 We have got a big document of blue print setting out the missions of universities and 
guiding principles. One of the guiding principles is sustainability. So that does support 
the sustainability implementation because it fits very squarely with the framework or 
guidelines. 
 
Responses to question 16: What different aspects of organisational culture can impact 
positively/negatively on the successful implementation of green technologies? 
 
Interviewee Statements 
N1 Well I think in some ways because the environmental issue is sort of in the media a lot, 
everybody has got an opinion and everybody sort of wants their two cents worth and so 
sometimes it takes a fair bit of dialogue to, you can’t please everybody and you can’t 
implement everybody’s wishes and desires. So just trying to walk that tightrope is 
something that all practitioners in this field have to do. So I think there are, the 
hierarchical nature of universities where academics see themselves as a little bit 
different to everyone else that that is an impediment at times and it’s something if you 
look at it from just a purely cynical perspective it’s something that I guess in some ways 
can be manipulated as well. So I think that that’s something that coming into 
universities and being from a different sphere I’ve noticed strongly. And it’s a 
generalisation of course but that’s something that I think has meant that I’ve had to 
approach things slightly differently than I would have in industry or at government 
level. 
N2 Well again, it’s the idea of does your culture embrace change, does it embrace new 
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things, is the focus on money matters or is there also a focus on the important of being 
leaders in a field or that sort of thing, so I would say that positively and negatively, 
depending on which side of the line that that attitude falls will impact on the 
implementation. 
N3 Well the can do and willing to commit, that part of our culture I think that impacts 
strongly, everyone is willing to try and do the right thing so I think that part of our 
culture really impacts positively on what we do. Negatively, I think people are not 
always willing to commit the relevant funding to the implementation of green 
technology because some of it can be a little bit more expensive than your traditional 
build and that sort of stuff, so. 
N4 I think we need champions, we need to drive things like green buildings and green, 
especially things like green walls and green roofs that you’re talking about, the best way 
to drive it would be to have a key academic who is bringing in good money and is 
making good and is publishing highly and who is a champion for testing and validating 
that type of technology so champions who are leaders in an academics sphere are very, 
very important. As I’ve seen, a few cases we’ve looked at myself, that we can try some 
things which are broadly environmental management and that sort of thing, but it is 
much better if they become part of a focused teaching and research portfolio. We also 
still need champions and leadership in the other areas of the university in terms of our 
building and structures and the group that I work with and with that we need to 
rigorously choose where different types of technologies can be implemented. 
N5 Well look I think at the university we’ve made a good start in, like we’ve, and this sort 
of predated me, but the university had started to, from a top down perspective, like 
certainly we’ve got our Vice Chancellor and some of our senior managers are on board 
and we do have a good number, not brilliant, but a good number of our academic, 
teaching and support staff who are supportive of sustainability and our university’s 
sustainability initiatives. So I think it’s good that we’ve got the potential for the top 
down and the bottom up embedding the sustainability into our activities. I guess, look I 
think the global financial crisis came at a bad time for us in that when the, particularly 
as things got tighter financially at the university, it concerned me that I believe 
sustainability started to mean economical financial sustainability and that we started to 
forget about the social and environmental components of sustainability and look I don’t 
know whether if that was an accident or if it was by design but it seems that the social 
and environmental sustainability started to lose a little bit of traction while the financial 
and economic sustainability became front and centre at roughly the same time as the 
global financial crisis. So I think that certainly has had an impact on the embedding of 
sustainability into our programs but also the embedding of green technologies into our 
campuses and facilities. 
N6 I think if we’re going to talk about a new way to think, we can have issues if we’re 
using old technologies instead of new technologies and I think the awareness of staff 
and students is very high in terms of the technologies. The expectations are also very 
high, so if our culture is not meeting those expectations then you can have a negative 
impact. On the other hand, if we can communicate effectively, what we are trying to 
achieve with certain limitations, etc, we can use that more positively. 
N7 I think as I say, Campus Development Committee, we can have an idea, say I want to 
put in new bike racks in a certain location, if that’s not approved by the Vice Chancellor 
then well it’d get knocked back. But yeah, sometimes that can impact negatively onto it. 
However, there is this way of like at the conceptual stage of projects and getting them 
launched and if they look good the Vice Chancellor has been very keen to build new 
buildings and renovate and be sustainable as well, so yeah. different, and just at grass 
roots as well, if you’re trying to, I mean you could have the best and most efficient 
building built, however if you don’t put in switches or give people instructions like 
post-occupancy like how the building runs, then your really efficient building isn’t any 
use because people are sitting in it and not using it to its environmental capacity. 
N8 Well there are all sorts of conflicts. There are certain ways in which you can minimise 
your footprint but it might say well I shouldn’t go on that plane trip, I should have a 
teleconference or whatever. There are some things that do constrain what we do and 
there are always conflicts, should I walk up the stairs or take the lift or all of those sorts 
of things. But they’re individual choices. But I think within the value system of a 
university and within the sustainability framework that we’ve developed here, I suppose 
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almost consensus around the principles and the values around sustainability and I just 
think that there are different, there’ll be different as there is in a community, we’re no 
different, broader society there’ll be people who have different degrees of commitment 
and the way they can do it individually. But I think in a university you would expect to 
find a broader consensus around what sustainability is, what it means and what its 
importance is. There’d be a high value attached to acting sustainably in a university 
community. 
N9 I think definitely a feeling of how much resources we’ve got to spend on things, like say 
with buildings, building design, and the pace at which we’ve got to get new buildings 
delivered, so there’s that whole thinking of how you have the time to seek out new 
designs and cost them out and that type of thing, so I’d say resourcing. I think there’s 
also a bit of pressure from some of the academic side for someone in my position to 
engage a lot of students in on projects, but I probably don’t have the time, well if it’s an 
opportunity, at this stage I don’t have the time because I’m working on other things for 
Facilities. So we’re probably a bit under-resourced in that regard compared to 
somewhere like XX and XX Uni.  
N10 I think it depends, sometimes it depends on who is making the decisions about things 
and sometimes it can be a male and female differentiation so I think sometimes males 
tend to like very big bold types of environmental or sustainability kind of statements 
whereas I think females will have, while they see the value in something like for 
instance a huge solar array, they might be a little bit more broad thinking in how 
sustainability might be incorporated into a project. So and I do think sometimes we are 
very much governed by a male perspective. And I think that’s probably a problem 
across most of Australia’s organisations. I also think that we have a multicultural 
perspective. We have staff and students from so many backgrounds that I think that they 
each bring with them their own unique idea of sustainability and their own expectations 
of sustainability. So while some people from some areas around the world might be 
surprised at the extent to which the university is embracing sustainability, others from 
other areas of the world are actually amazed that we’re not doing more. So and I think 
that adds to a very rich discussion about what we should be doing and what level we 
should be aiming for, and I think without that rich cultural diversity, xx university 
would be a more shallow place. I think it has really helped with us being able to 
determine some of our projects and programs and being able to push them through. 
N11 I think it needs to have buy in from executive, so from the top, and once it has buy in 
from the top then it can filter down. And it has been difficult to have sustainability 
attached to any of our core sort of information that’s delivered outside of the university. 
Internally, however, we are able to attach it. So we do try and brand as much as possible 
and try and have some fairly consistent information delivered. 
N12 So if we can manage to get people to be, to understand why and to change their 
behaviour, they’re more likely to want to consider green technologies. 
N13 We’ve got the new slogan that has been up for a month, two months now. It’s called 
“Making Tomorrow Better”, which looks like it would involve, include sustainability. 
Unfortunately I don’t think it was really the main idea behind the slogan so in a sense 
it’s a matter of having a look through the policies or strategies and then picking up what 
I think relates to sustainability but at the moment the university does not have 
something very specific, it doesn’t have a position on sustainability. 
N14 My university is committed to excellence, integrity and sustainability in teaching and 
research. But there’s no clarification of what sustainability means. There’s also I think 
very little reference to environmental sustainability. In fact, I think there’s no reference 
to environmental sustainability at all. Yes, absolutely. I think it affects it completely. I 
think our university strategy, the lack of a clear commitment to sustainability and in 
particular environmental sustainability has a huge impact on, 
N15 Yeah, there’s definitely the organisational culture, we need to be aware of the fact we’re 
here for a long time, so in that that we can’t just base our return on investment on 3, 4 or 
7 year periods on a pure financial sense. We must also be aware that the culture realises 
that what we’re doing is very transparent to the wider community and both on an 
international level, so what we do, the decisions we make must be the right decisions.  
Trying to think. Positive or negatively. I think a lot is probably reliant on the personal 
beliefs of those people at the decision making level on high. If they as individuals 
believe in sustainability as an important element, well that definitely aids it. If you have 
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people in positions of authority who do not have a great deal of belief in environmental 
activities, it’s going to be very hard to sell. 
N16 I think it can have a huge impact, both positively and negatively. I mean if you have a, I 
think we generally have a supportive and sort of collaborative culture at the university 
and that makes it easier when you’re trying to run programs or sustainability initiatives. 
So, you know, I think it has a huge impact on the success. 
N17 Our university is in the position of reflecting sustainability culture. If you don’t have a 
top-down support for a whole of things, you can’t demonstrate a sustainability program. 
Plus, I think the introduction of our program and the way it is managed we actually 
empower individual departments and areas to reduce their own environmental impact 
by the decisions they make so we ensure that they are informed appropriately and 
they’re given the right information that enables them to make the right decision at the 
end of the day. 
N18 Well, generally, because we are significantly research organisation. It’s a support to 
green technology. I could say all the organisational culture of universities is positively 
important, but again this has to be balanced out against the organisational need. 
Organisational need of university is to provide an environment to foster excellence in 
research and teaching. So sustainability is in there. It’s just a component of it. It’s not 
separable. You discuss that, focus on that, that’s fine. We don’t separate that. We need 
to provide best practices. That’s all we are keen to achieve. The problem is judging how 
successful we are in some instances. If you want to look at the negative aspects, it 
would be general authorities like government authorities. Their regulations sometimes 
hinder us in implementing our ideal strategies because government have not kept up 
with the technology innovations. The regulations didn’t. So what is common overseas 
might not be accepted in this country.  
N19 I give you a very good example. We did s survey before - “do you know what values of 
universities”, We got a very positive response that they do. However the response “do 
you think the value is reflected” is very negative. There is a disconnection between the 
existing value and actions. We expect that the staff and students to accept our culture 
and philosophy. With sustainability, we hope it is not an additional what we do, but it is 
involved with all what we do.  
N20 I guess the culture overall probably is starting to think about sustainability. It’s going on 
a long track now. I guess people’s values, if people just want to make money then 
looking at long term input and lack of a long term thinking, it can be very negative. If 
you look at the sort of whole system’s input, that is probably positive. Within the 
culture, you can make difference. I think a lot of sustainability initiatives come down to 
drive management to highlight cultures to push through the rest of staff and students. So 
I think you can make a huge impact depending on what priorities the university is in 
and what sort of cultures universities can take chances to stimulate sustainability all the 
time. 
N21 There is negative about organisational values, particularly older attitude is still an area 
to change. This university has more than 100 years old, we quite often heard from older 
staffs that this is what we used to do in the past and it still works. They are afraid of 
taking responsibility for changing things and coming down into taking risks of 
changing. That is probably the biggest thing. That is not just a personal level. That is 
organisational culture which maintains.  
N22 Even universities have slogans and commitments, I don’t think they are successfully 
and fully penetrated into the culture. I think the way which has to work is driven by 
Vice Chancellor to make it clear to the director and pass on. I think that’s why you drive 
university is quite hierarchical and I think things won’t happen unless it is very clear 
what they measure on. I think there is education people need to know. People need to 
understand why sustainability is important and how to engage themselves in 
sustainability performance. We need to be aware that it is really a very slow process to 
change the culture.  
N23 Culture is not something you can change in one day, or one year. It’s a slow movement 
and one of our goals is we want to culture shift. The culture shift is enormous especially 
in university to move the culture from what it has to one of embodying sustainability.  
It’s a big shift but it is important. I can give you an example. We just had “Earth Hour” 
in March. We did a lot of technology changes and a lot of projects to reduce our 
electricity consumption. When we promote an earth hour, we sent emails, we put it on 
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staff newsletters to remind each one to make sure they shut down the computers and 
lights on weekend and also should do it every week anyway. What we achieved is last 
year we received 40% off compared to percentage usually we can’t. There may be a lot 
of changes to reduce our electricity consumption, but we can see that our students and 
staff can also have an impact. So it is important to change our culture to do it.  
N24 I suppose with every organisation, there is an existing culture. Here people think in old 
ways. It may take one or two generations of our staff to get rid of all the old ways of 
thinking. Some of them don’t want to change. They may have a negative impact on 
sustainability.  Sometimes it is hard to change old habit so people’s culture is hard to 
change.  
N25 There are reasonable openness to innovations which I think is good for sustainability. 
The culture of academics of literature about sustainability also has impact on the 
organisational culture to open to innovations. This is the good way. But it takes a lot of 
encourages to try new things. It takes a lot of courage to try new things. There is a 
natural tendency to keep doing things in the way we have been doing things. People are 
often instinctively reluctant to changes unless they are persuaded that doing this can 
bring benefits. It is more difficult to persuade people to change the behaviour of 
operating the way. That has a negative impact upon the sustainability implementation in 
terms of innovations.  
 
 Responses to question 17: Do you think stakeholders’ participation is important to a sustainable 
project delivery in universities and why?  
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Interviewee Statement 
N1 I think it’s absolutely important because the issue is that people interact with those 
things every day and delivering a sustainable environment isn’t up to me, it’s actually 
up to every single one of us, so I can’t do it for the university, the university 
participants have to partake of it. So to get them to be involved is the absolute, you 
know, we’re change agents, that’s what we do and we can’t make people change, we 
can just provide them with the logic and the options and hope that they go down that 
path and facilitate that for them to be able to do that if they want to. So their 
participating in the process is vitally important to initiatives. 
 Critical, because well we being a state-wide university, the two sustainability staff 
can’t be everywhere all the time, and so we need people that are in the different 
schools and sections and on the different campuses to understand what the projects are 
about and what’s trying to be achieved, for example even a recycling program that 
they pay attention to whether the bins are being emptied on time, that the segregation 
of the waste stream is happening appropriately, to give feedback as to why it might not 
be and what campaigns might have to be undertaken to educate people. So stakeholder 
engagement is actually critical. 
N3 I think it’s important that they’re involved in the decision making. Sometimes they 
don’t understand that the additional money is to their benefit so I think it’s important 
through design process and all that sort of stuff that they participate in the project 
delivery and then that gives them a better understanding of what the buildings are 
about in post-construction. 
N4 I think key stakeholders is very much important and that’s why to us, being client 
focused, is very important. The challenge is you can’t take it too broad otherwise you 
will tend to have too many views and too many interests and our universities have a lot 
of mythologies about them as well as perceptions. We are communities that practice 
which are completely full of experts in their area and very strong on their views. So we 
do need more and more forums or means to engage across those areas of interest and I 
think sort of behavioural change strategies which do engage more and more people are 
very important. And that’s, say for example our Sustainability Coordinator, that’s her 
role is engagement across and between different organisations and just seeing where 
opportunities can be. That’s a very challenging role in the university. 
N5 Look I guess to date our stakeholder participation hasn’t been as great as perhaps we 
would like and actually just this morning I was having a meeting about ways in which 
we could encourage greater stakeholder participation. Particularly I’m talking about 
our students here. Currently at the University of XX we have very limited 
opportunities for our students to engage in the university sustainability activities. And 
I would hazard a guess and say that for many of our students they would have no idea 
of the university’s commitments, projects or initiatives that we’re implementing to 
improve sustainability for our students or for our staff or whatever and so that’s 
definitely something that we want to improve. But look, our university does have a 
Sustainability Champions Program that we run where we do engage our staff in that 
we do keep our staff, or our sustainability champions I should say, we do keep them 
informed of, like we have every four or six weeks, we distribute a newsletter outlining 
some of our activities, some of our achievements, some of our challenges. So we do 
have that but our plan though over the next 12 months is to develop a similar network 
amongst our students so that we can start to get greater participation amongst our 
student cohort. Look, I should also point out though that we do have engagement with 
our broader community so that the university, we are host to a range of sustainability 
groups. We have a very good relationship with them where we’re collaborating with 
this community climate change action group basically, we’re collaborating with them 
on a number of sustainability projects. At the moment, we collaborating on a project 
called Smart Living Ballarat which is a shopfront for sustainability activities in XX. 
And so we are actively involved with our community stakeholders in that process and 
we hope to be doing more of that sort of thing. We’re also working with our 
communities on bio-energy or trying to develop bio-energy as well. So we do have 
quite a bit of interaction with our community and our staff stakeholders at the 
university. 
N6 Very important. I think the opportunity in universities with stakeholder participation is 
that you can enable crossover between students, professional staff and academic staff 
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so you can develop student learning in project delivery where students can be a part of 
the project, they can research, they can help manage a project, and I’m thinking a very 
crossed discipline kind of approach to student engagement you could make happen, 
you can look at the academic staff potentially teaching professional staff and vice 
versa. And also too, for the community stakeholders, the opportunity to actually 
engage with the community and so bring the community to campus in project delivery, 
obviously in projects where they are substantial enough and relevant enough to enable 
those sorts of extras to be built into them. I think that’s a very powerful and important 
thing. 
N7 It’s extremely important, because if we’re going to make changes, we need to inform 
people of it and as I say it’s done through our Corporate and Client Services branch. 
Say for instance I want to take some students on a building tour at certain locations, 
then I’ll contact the Head of Corporate Client Services, she’ll contact her manager in 
Client Relations and then these Client Relation Managers will contact the buildings.  
N8 Well it’s critical. If you don’t get the stakeholders aligned and if you don’t get their 
buy in and them to commit, you’re not going to achieve it. It doesn’t matter whether 
it’s a project around sustainability or if it’s a project around improving safety or 
workplace health and safety or what. It’s very, very important that you get 
stakeholders. So the target of quite a bit of work needs to be students because when 
students are here, when term is on, there are a lot of students. So things like, but we’ve 
also got to provide the tools. So if the whole cohort for university are not committed, 
the strategy won’t work. And it’s the same, it comes from the top down, so the Vice 
Chancellor is very committed, Deans are very committed but if there is any break in 
chain of commitment, if you’ve got a lecturer who is cross legged and says oh, we’ll 
just print all these out, the chain gets broken. So we need stakeholders’ commitment.  
N9 I think it’s quite important but it’s sometimes too I think, particularly say from a 
Facilities side of things, we’ve got to be quite pragmatic in how much time we invest 
in that stakeholder participation. There’ll be a range of stakeholders’ views and I guess 
it’s making sure that those views are heard and the ones that are taken on board, you 
get a range of ideas. Some of them may need to be given feedback that their ideas 
can’t be taken through to the next step, if you like. I think one of things is too that 
there’s a lot of expertise within a uni, like across the academic research and within 
Facilities, so it’s making sure you can leverage that information out of the people that 
have got good expertise, I guess. But it’s also I guess tied back to that project 
management concept of what has to be done by when, so if somebody hasn’t got time 
to participate well then you need to consider that. 
N10 I think, again you know without the buy in of your stakeholders, your program is only 
ever going to be minimally effective, and I think when you can work with your 
stakeholders, whether they’re the students or whether they’re the staff or whether it’s a 
community group or whoever the relevant stakeholders are, if you can work with them 
then you tend to come up with a much more well-rounded program, you tend to get the 
right information to start with and the delivery has more longevity and more 
effectiveness. It’s much more relevant. So yes, of course, stakeholders are important 
and in order to include them they need to participate in the process. That can be very 
difficult sometimes and it can add time and effort to the planning process and the 
delivery process. 
N11 Very important, because you have lots of stakeholders, you have internal and external 
stakeholders, so you’ve got people that work within the university that obviously they 
need to have participation so that we understand how sustainability can be 
implemented into their own areas. But then you’ve got stakeholders who actually 
come onto the university for specific jobs, so I think you need to look at how they 
manage their organisation, whether it is procurement or construction or whatever may 
be, so understanding cleaners, understanding what their agenda is will actually help 
the sustainability of the general university. 
N12 Generally it’s very important. Sometimes I don’t think it is. So I’ll just clarify that. 
Depending what the project is, sometimes projects, if you have too much 
communication and consultation they’ll get waylaid and the participants want to 
broaden the scope tremendously which means the project gets delayed or completely 
changed and the targets might miss, but in some cases the specific projects you do 
want to have detailed participation from the stakeholders, especially if they’re being 
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involved with implementing it obviously. 
N13 It depends what you mean by sustainable project. If you mean a large building project 
or retrofitting, refurbishing, that would be very important because the stakeholder 
would tell us what they want as a project manager’s point of view, and then we can put 
in some sustainability thing in it. It depends very much what the project is about. In 
some aspects it’s almost better not to tell anybody and just do it because a lot of people 
criticise you, this isn’t going to work because they find problems immediately that it’s 
not going to work, and sometimes it’s better to just do it and then it works. So it is 
important but participation in itself can be some time a hindrance. It depends on the 
project. 
N14 I think including stakeholders is very important. If you don’t include the stakeholders 
then you won’t get a sustainable program implemented, it just won’t happen. Trying to 
implement a program top down, which is what we do, it’s as bad as no, it’s almost as 
bad as no attempt at all. I think to achieve true sustainability, stakeholders of that 
particular area or that program need to be part of the process and I think that’s actually 
a very key component of what sustainability is, whether it’s environmental, economic, 
social, cultural, whatever you want to call it. If you don’t include the stakeholders then 
they don’t have ownership of the program and so they are unlikely to want to 
contribute to it and ensure its longevity or indeed its sustainability. 
N15 Yes I think it is very important. If you don’t get the stakeholders aligned and if you 
don’t get their buy in and commitment, you are not going to achieve it no matter what 
kind of project it is.  
N16 I think it’s incredibly important. I think particularly within a university environment, 
it’s essential that you have, you’re engaging with stakeholders regularly and keeping 
them informed, and they’re the ones that often are making it happen as a result of their 
engagement. 
N17  It’s extremely important. That’s what I am talking about. To get stakeholders’ 
participation and engagement, you get ownership. When people move into the building 
of that level of ownership, they are likely to engage into sustainable practices. They 
know about what they are doing here.  
N18 It’s critical, absolutely critical. Otherwise you end up with isolation. You isolate 
stakeholders’ satisfaction, you leave yourself with criticism. Also you must open to 
fact that what you built might not be able to be used by the client.  
N19 I think it is important, but I also think the key is to make sure key stakeholders are 
involved with participation. For example, it may not be necessary for all academics to 
be involved with the project delivery. They may be the end users of the project 
delivery, but you need to identify who the stakeholders are and ensure their 
participation to deliver whatever you try to deliver. I think without key stakeholders’ 
participation, it will be extremely difficult to deliver a sustainability project.  
N20 It’s essential. Without stakeholders’ participation, you know a lot of projects will not 
really have values. Sustainability is everyone being involved to provide culture and 
support what you are doing. It’s essential to have stakeholders’ participation in a 
project. 
N21 It is critical. You need stakeholders’ participation to get green project work typically 
you need buy in from the users. You need to make the information available to them 
actually.  
N22 I think it’s very important because if you don’t have their participation, you find things 
get blocked. Usually there is a wide range of stakeholders affected by project, you 
need to give them chances, make sure they have heard, they have been using the 
products or service, at least taking into an account, make sure they can be actually 
reflected at the end of the product. 
N23 That is really important. We’ve got an example here. We had an environmental 
program for an existing building. The students and staff who will move into the 
building want the refurbishment as sustainable as possible. They were involved with 
all aspects of refurbishment. They discussed the plan with the project manager and had 
meetings with architects. They listed all their requests about sustainability. When the 
project is finished and they moved in, they have a high satisfaction rate.  
N24 I think stakeholders’ participation is one of the most important things to all projects 
because the more involved stakeholders are, the more relevant the project is to the 
great number of people. When you have great involvement of stakeholders, they are 
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Research 18: What strategies does your university use to enhance the stakeholders’ participation in 
green project delivery? 
 
Interviewee Statements 
N1 We involve them from the beginning in asking them what they thought was important. 
We went back to them and said this is what we believe you’ve said, is that what you’ve 
said and people agreed. Now we’re delivering their plan and we let them know where 
we’re up to and how we’re delivering it and the impacts that that’s making.  I guess 
we’ve involved them in focus groups, we’ve involved them in, we constantly seek their 
input through the web, through emails, through face to face meetings, we have student 
programs that we do, and we have environment champions that are actively involved in 
all of the programs that we run. We’ve tried to incorporate people at every step of the 
way. 
N2 We have a network of over 80 sustainability representatives throughout the university 
from students through to Heads of School and executive staff and they are regularly 
invited to professional development sessions, they receive summary emails of what’s 
happening in green projects or sustainability projects, they are invited to submit their 
ideas, they are invited to brainstorming sessions to just network with one another to 
recognise that there’s lots of us out there and we’re all trying to do the same thing and 
that there’s support. If they run anything that’s a problem they can contact someone else 
for help or just moral support. 
N3 We form project user groups where we get the end users, both academic, technical staff 
and students involved in the project design phases. We get out and communicate to the 
campus about buildings when they’re completed. We have, we invite both the university 
and general community come in and see what we’re doing and how we’re going about it 
and what’s successful and what’s not and once again. We also get out into our 
Sustainable Living Expo and we get out there and ensure that all stakeholders, not just 
through the building users, are involved in the delivery of projects, both during design 
and post-construction. 
N4 From a sustainability perspective, I think for very small projects we can have, as we’re 
doing, we have a Sustainability Coordinator and they provide incentives, small financial 
incentives for people in each of the areas to put forward their own projects. So they can 
be transport related, they can be waste management related, some of them might not be 
practical but a rolling fund or some way of looking at promoting small identified 
projects from the client base is very useful and a micro-scale, it’s like a micro-credit but 
they don’t really need to pay back the money so much. Then it is also looking at just 
working, trying to ensure that your guidelines have environmental sustainability 
elements as an integral part of that. So in any compliance or an engagement you’re able 
to enhance what you can do depending upon the client’s interests and even if a client 
isn’t interested you still have the basic requirements for good air conditioning, good 
HVAC, good lighting, good space, good natural lighting, all of the sort of general 
strategies which go together to make more sustainable buildings and better learning 
situations, you have that as part of your standard guidelines in a similar way that you 
have standard furniture guidelines or building construction compliance. 
N5 Look, I guess one of the key strategies for us though is, as far as our students go we are, 
to be honest I think our strategies in the past have been quite limited. In the past we 
have basically relied on the traditional media to try to engage our students and I think 
it’s been a dismal failure. So we are looking to engage different and more innovative 
use of various media, whether they are the traditional use media or looking at web based 
social media. So we’re looking at using some of those strategies to be able to not only 
keep our students informed about sustainability projects and activities and opportunities 
but also to engage them. We want our students to be involved in our sustainability 
activity, behaviour change activities on campus. We want them to be involved in our 
more supportive to the project.  
N25 Yes it is very important. People need to understand what is happening and feel like 
they are part of it. If they don’t feel they are part of it, they are more likely to be 
resistant. So stakeholders’ consultation is critical to the successful project delivery.  
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programs. And I guess, just anecdotally, my view is that there is a core group of our 
students who do want to be involved but part of our problem has been a lack of an 
effective communication strategy and just difficulty in getting some of our key 
messages to the key people we need to be getting that message to. 
N6 I think mostly those strategies that at this stage come from the sustainability office 
because that’s the way I operate. I think there is just some hesitancies to engage based 
on the additional resources that might be required to manage that additional 
participation. But that’s an area of the university I think that has the capacity to grow 
and some of the planning that we will conduct will be encouraging that additional 
participation and providing rewards and incentives to areas of the university to get that 
enhancement from engaging stakeholders. 
N7 Well other than the conceptual stage of a project, I mean a project can be raised by 
schools, it can be raised within proxy services so whichever way, they’ll be liaising 
with them, the Manager of Client Relations for our Corporate Client Services Branch. 
All your liaison is done through that. In-house fair contact I would say. And plus they 
can get direct contact with us as well. We’re readily available to give advice on 
environmental sustainable design. However, we’re not like green architects or anything 
like that. 
N8 Well it’s really around information, so it’s really around information. So there is a 
sustainability website now which tries to provide feedback. There’s ways that we can 
try and get better, I suppose students better engaged by providing other opportunities, 
but those things are still sort of under development. So there’s always, I think the 
strategies that are developed now are to try and get students engaged in things like the 
things that we’re talking about, paper saving, energy saving, those sorts of things, and 
there’s information that goes out, there are now, water bottles, for example. We had a 
strategy, trying to get people to stop using plastic water bottles and it’s been about 
given out say spare water bottles on occasions that those sorts of thing. So they’re 
different strategies you can use. 
N9 Depends on the project, but we’ve got say a six building pilot, energy pilot group, and 
so they’ve got, there’s a group of staff in different buildings that have got more of the 
higher energy use and so we have some informal meetings with them and talk about 
sorts of, so they advocate within their offices responsible energy use, so that’s like an 
information social catch up where we provide them with some ideas as to what they 
can, energy efficiency, responsible energy use they can promote but we don’t force that 
with them. So that’s one aspect there. I think set events like Ride To Work and Earth 
Hour is another good, so specific events tied to an international or national event can get 
a lot of good interest in that. Another one is if we’ve got say a sustainable transport 
planning process, we have organised an expert consultant to provide some advice and 
do some modelling, but what we’re doing with various staff and student groups is 
having focus groups to get their input and we also tap into, the university does regular 
staff surveys.  
N10 We try to identify who our stakeholders are right from the beginning of any planning 
process so that we can try to engage with our stakeholders from the very beginning. As 
I said a couple of times, because the university is so large, sometimes we don’t 
necessarily understand who our stakeholders are and sometimes we get part way 
through a process and then we realise that we have left somebody out of the process and 
then we need to pause for a moment and include them as we go. It’s important to try to 
consider who the stakeholders are from the very beginning and I think once you start to 
do that you do get a little bit better at it for the next time around as well. 
N11 I can only comment what we do here which is obviously in terms of our stakeholders a 
lot of our people that come in and use the Eco Centre, we encourage them to, because 
we actually have conferences and that, we encourage them to follow a green meeting 
guide. 
N12 We should have a detailed project plan including communication and promotion of the 
project. That is the main thing. Basically it is awareness program.  
N13 As the Environment Officer we go and talk to people and have a look at, sometimes 
they whinge on an email so you go and talk to them and know what the problem is and 
that works best. It’s a bit of time but it works best to enhance stakeholders’ 
participation. 
N14 Well I suppose because we don’t really have any green projects implemented, there is 
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no communication with the stakeholders. The university would saybwe have working 
parties or committees on different things and people can contribute there, but in reality 
because of our centralised, top down decision making the decisions that are actually 
made at the end are very top down and they’re not collaborative at all. 
N15 There’s obviously cost, there’s quality and then there’s efficiency, energy efficiency 
and environmental impact, so each one of them needs to be given the appropriate 
weighting. I think one of the things is if you say it’s a green project a lot of people walk 
away from it and they’ll think oh well look I’m not here to do the green project, I’m just 
here to build a normal building. So you’ve got to completely ensure that all are aware of 
the green project may not necessarily relate to a green roof or a hybrid air conditioning 
system, it might just mean we turn the building around to ensure that it doesn’t get any 
direct westerly solar loading on the windows and things like that. So a lot of the time I 
think what we really try and do too is not say that this will be a green project as opposed 
to other projects, we try and ensure that every project delivers the best possible 
outcomes in all aspects of the building operation. 
N16 I think stakeholder engagement is pretty much a standard part of any project 
implementation here, so it’s embedded within our project methodology. So just in terms 
of our business case documentation or our templates that we use, it’s very much 
expected that stakeholders are a huge part of that project, they are engaged regularly, we 
have sort of a wide variety of kind of cross functional representation as part of any 
project.  
N17 Well what they are doing here is to have an initial confrontation. I think that is all about 
what they do.  
N18 We have three levels to engage all stakeholders. The sustainability issues are circulated 
to every level of project participation.  Firstly, we have a whole series of briefings so we 
sit down in small groups with designers to go through what they want to end up. The 
project can’t get proceeded until it is signed off. In another level, we have stakeholder 
representatives to have regular meetings to ensure the particular requirements of clients 
incorporated with the project. In another level, we have a steering group composed of 
deans, head of schools and experts to discuss the potential impacts on the stakeholders.  
N19 Literally we identify who are involved with the project delivery and make sure they 
participate with the sustainability knowledge. For example, anything to do with green 
technology which is more specifically focusing on building, refurbishment, whatever it 
might be, obviously you need to get facility management staff involved and top down 
support from the chief financial officer to guide business activities.  
N20 We have green students and staff network. They can get involved and communicate 
messages across the campus. We run competition of sustainability initiatives through 
staff between offices. We also run competition among students between colleges and 
we have a reward towards involving sustainability initiatives. We disseminate 
information and run workshops. We also invite guests from outside.  
N21 Once we have key stakeholders identified and involved, it does work incredibly well. 
We need to make sure to identify who are the key stakeholders and invite right people 
who do have the sustainability knowledge of field, do have the interests and are willing 
to communicate. The personal issue is associated with the things which should be 
managed.  
N22 We have a communication manager who puts out regular communications. We have a 
number of project representatives in the steering committee and management team. 
There are public confrontation processes also putting into place. It is not just about 
internal stakeholders. We also make sure we are involved with the community. We also 
work hard to have a working group with local council to make sure we have a good 
working relationship  
N23 The university ensures the people who will use the project delivery are part of the team 
and decision making process. The strategy of university is having a number of project 
managers close to clients and make sure people are provided with the right thing and the 
easiest way to contribute to sustainability campus.  
N24 The most important thing by having stakeholders’ participation is to ensure the project 
more relevant to all the people who use it not just some people. Well, what we do is, 
although it’s run by the operating side of university, we have a very strong link and 
communication with the academic side and we also keep the local council and the 
public aware about strategies, projects, why are doing it, and how we are doing it. We 
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invite the public on a big project to come to the information sessions. We try to get 
student unions informed. That is how we do it.  
N25 Look, our strategy is informal. I’d like to think we instinctively want to consult all 
stakeholders but sometimes it is a balance act between one thing to deliver a project and 
vision and not blocked down by too much consultation. It is a balance act between the 
consultation and results. So the strategy is to ensure the sufficient consultation but not 
to anticipation of all stakeholders and expensive project delivery.  
 
Responses to question 19: What other factors do you believe contribute to organisational resistance to 
change or innovations such as Green Roof or Living Wall application? What suggestions can you 
offer to overcome the organisational resistance? 
 
Interviewee Statements 
N1 I think there is resistance from people in that they get sort of in some ways a green 
agenda shoved down their throat constantly so sometimes people can be a bit over it and 
they sometimes just want you to get on and do it, don’t talk to me about it constantly. 
And I think that people are often incredibly busy. They have very full lives and to get 
them to participate in yet another thing can sometimes be from, you know, and it’s not 
unique to universities at all, very difficult but understandably difficult. It’s not as if we 
don’t kind of understand that either. So it’s just trying to get people’s involvement when 
they want to give it at the same time as getting on with some of the things that really 
need to be done and you don’t need everybody agreeing with you constantly about 
whether you get on and do some things that would benefit the university from a whole 
range of perspectives. 
N2 Lack of information, lack of vision and willing to innovate, whether it falls in the too 
hard basket because there’s too many conflicting things that people are already doing to 
spend a lot of time exploring a new technology, whether it’s critical for the success of a 
project or not. For example, to get a green star rating, do you need to do a green roof or 
could you upgrade your lighting system instead or something to get enough points, and 
so there’s competing cost/benefit analyses, that sort of thing. 
N3 I think we’ve just got to trial these things on a small scale initially and make sure we get 
success with the innovation such as a green roof and green walls and I think we’ll get 
converts, but some of the communication, we’ve sat down and gone through with our 
maintenance people, for instance, this is not something they would typically do or 
maintain, so getting them involved really early on and not just hand it over to them and 
say ‘Here, maintain this’. So full involvement from early stages is important. 
N4 I think the two major things are perceived risk and building compliance. Because if it 
raises other risks, both to the clients and to the building. We are limited, we want to 
have green star rated buildings and have those aspects incorporation, but we are not at a 
situation like very large corporate entities which can pay hundreds of thousands of 
dollars for a green wall rather than buy a magnificent piece of art for their foyer. We’re 
not in a situation where we have that available cash for those types of additions to 
buildings. And I think unfortunately in many situations it means that the actual, they 
have to be an integral part of the building. We’re seeing now with things like our 
student residences here a very different change of perspective in designing so that 
environmental sustainability components are integral to the way that the building is 
built, they’re not a number of add-on. So you’re not saying oh here’s a standard 
building and we’ll add this and we’ll add that.  
N5 I think there is a limited understanding of what sustainability is and a limited 
understanding of what education for sustainability might mean. I do not know that there 
is a great awareness or acceptance that what we are talking about with sustainability and 
education for sustainability is about transformative change. 
N6 lack of knowledge and I think that leads to fear, so if people don’t understand how 
something works, what the benefit is, how much it might cost, how much it might cost 
to maintain, I think it will cause organisational resistance to change.  
N7 I think there is not enough knowledge. There always needs to be lots and lots of 
information, there needs to be accurate description, you need to have information about 
the project scope and costing of it as well, so there’s always a lot of information that’s 
needed to be in a project. However if people don’t have this information and 
knowledge, they will have worries and resistance. 
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N8 If we look at innovations, there’s a sort of resistance in the fact not that they’re new. 
But there are a lot of issues about whole of life costs, how do you maintain them. 
There’s a bit of resistance there from people who have to maintain them in the long run. 
I think it’s a matter of working through and also seeing how, I think it’s like baby steps 
initially that we have to take. But and the other barriers to resistance to change are like 
there are lots of, things are moving very quickly. It’s like photovoltaic cell 
development, the efficiency keeps improving, they’re getting cheaper and cheaper so 
people are more ready to do them but once there’d be a cost barrier. It’s also in a lot of 
these things where you’re looking at whole of life costing, particularly with things like 
photovoltaics, there’s a lot of embedded energy in the resource itself, it’s takes a lot of 
electricity and carbon to actually make the thing and if some of them have payback, it’s 
three years to payback the carbon. I guess just technology changing and this whole, but 
I think that the resistance is slowly breaking down, and also because we’ve got great 
practitioners here that are world class and will influence the debate and help break down 
the resistance. But the final thing you’ve got to do to break down the resistance is to 
show people that it can be done and it can be done efficiently and it’s a long term sort of 
solution. 
N9 Sustainability design is evaluated as to whether they’re going to be a) cost effective and 
b) able to be easily maintained, and any other potential risks where you’re matching that 
technology to your own specific infrastructure. So that, all those questions require 
someone to take time out of the usual way that they plan and prepare projects. So we 
have quite an extensive capital works program where those project managers have a lot 
of work on their plates so I think it’s a time factor and it’s behind all the green wash is it 
actually going to work, does it have a reasonable payback period, if it’s going to be a 
higher cost up front why would we want to invest in it, so it’s all those cost benefit 
decisions. 
N10 I think that there’s always an initial resistance to something that’s new or that’s 
perceived as being a bit bothersome. There are always people within organisations who 
will say no first before they consider something and being able to introduce change in 
an effective way so that you don’t get unnecessary resistance to ideas. So how ideas for 
projects are brought to the table is very important. So that nobody is surprised by it, so 
that you can see the direction from which an idea has come, so that people understand 
what the benefits are, what the risks are to them, what the cost is going to be to them 
and how that can be managed so that people don’t have to be fearful or defensive about 
change. Sometimes ideas aren’t right and I think sometimes resistance is good because 
people come up with ideas that seem good on the surface but when we examine them 
they’re very expensive and the payback time might be very long and the overall 
outcomes might not be that well received. So sometimes resistance can be good, but we 
just need to make sure that however ideas are brought to the table, it’s done in an open 
and well-prepared way so that people don’t need to be defensive or fearful of the 
change. 
N11 I suppose it is not having executive support and also not having enough tools and means 
to educate the university member as a community. That would actually create a 
resistance. So I think it’s about you need executive buy in and you also need to have 
participation from the university community. 
N12 So in terms of finances, how much it’s going to cost, but also behaviour change, do we 
want to have to go and manually close our blinds when it reaches a certain temperature, 
do we want to have to learn new practices to change to accommodate the new 
innovations. And also sometimes it is personal, everyone’s an individual and some 
individuals are keen on the conservation/green movement and some aren’t. Well you 
need to communicate well with them and have behavioural change programs in place 
and show them what the benefits of, the long and short term benefits to them and the 
university and put them in place. 
N13 We want things that are proven technology, and we want things that are going to last 
and are going to be easy to maintain. The advantage of reducing energy use, good, but I 
think we may see proven technology can do that as well. But it’s not so much resistance 
as lack of information too, and also a lack of maybe imagination some time but it’s very 
much we really want it proven first before we’d touch it. 
N14 It’s a lack of understanding of the benefits of sustainability, it’s a lack of understanding 
of what sustainability is at all. There are very heavy external pressures to deliver 
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rapidly, so the external funding process from government requires very rapid responses, 
or certainly has in the last few years, required very rapid responses to government to 
obtain that funding. Although it shouldn’t, but that has the impact of making people go 
back to what they know best or what they’ve developed or go back to their basic 
understanding. So if they know how to build a building out of brick and air conditioning 
and concrete, and they can do that quickly, then they go to that. The funding process 
from government and the external pressures mean there has to be a rapid response and 
so if you don’t have an understanding of sustainability then you’re not likely to develop 
it in the short time frame that’s required to achieve the funding from the external 
sources. I also think that in the last ten years the community’s approach to 
environmentalism has decreased. I think surveys have shown that climate change and 
other environmental issues have become less important in the mind of the Australian 
population and that could be for various different reasons, I don’t really know why but 
perhaps government has lost interest but governments just follow on from what the 
people think, and I think that’s had an impact. I think a university sees that in the wider 
community and says well if the wider community isn’t that interested then why we 
should be interested, we’re just going to build our labs or build our teaching rooms and 
do our teaching. So there are external pressures as well as internal impacts from lack of 
understanding. 
N15 I think it is because of the unknown information and knowledge. A lot of the time the 
decision makers within institutions, particularly in engineering fields, don’t like to go to 
leading edge or referred to as bleeding edge technology. They like to stick with 
something they get the guarantees for. If they don’t know what this innovation is, 
they’re unaware of the potential impacts of the project with additional engineering, with 
additional load design, additional maintenance costs, and those things they just probably 
don’t fully understand, and usually when people don’t understand or comprehend 
things, they’re very resistant to go there.  
N16 I think it’s the human behaviour element. It’s people’s own values and beliefs and what 
they believe is important or not important, I think that has a huge impact on the success 
of programs and sort of any resistance. I also think there may be a time issue. This 
whole question of what’s in it for me, I think that question gets asked a lot by people, 
they want to know what value I am going to get out of this particular project or program 
so they’re very conscious of that question. I think in terms of overcoming general 
human behaviour change, resistance, it’s about personalising the actual programs, it’s 
about trying to identifying what are the barriers to change, how can we assist the 
individuals as well as the institution. So I think that’s important to take a very personal 
approach to your communications and your benefits and project activities. And I think 
communication in general is extremely important, so having avenues to communicate 
regularly.  
N17 It is a big thing about cost. We actually looked at cost issues and implementation, the 
on-going maintenance because we are unsure whether they will work out. It could 
possibly be lack of knowledge and willingness of what they operate, might be the 
perceptions of these consideration of application areas. But I guess a challenge for us is 
that there’s a lot of these new technologies that are on the market and a lot of people 
that are contacting us regularly to promote those to our capital works people and people 
like myself and just it’s sometimes quite challenging to know how to fit new untried 
technologies into our current way that we manage our capital works programs. 
N18 Well, I think people are busy, and they just don’t want to spend time to adjust 
themselves to new activities. Sustainability involves a lot of changes, people sometimes 
are just busy. People tend to get used to what they feel comfortable with already. It is 
difficult to change. They have misconceptions of sustainability and they don’t 
understand the concept and they think it is costy. They always go with what they have 
already known. 
N19 There are a lot of cultural resistance to change. People just don’t like to change. People 
are scared of new things implemented, which may give them more work or cost more. I 
think it is the generational thing. They don’t want to change the way they are doing 
things for 30 or 40 years. But younger people are more open-minded to change.  
N20 The conservativeness and the resistance to take risk is the issue and the thing is getting 
worse in the current financial environment. The tight money will make people less 
likely to take risks. Funding at the moment is also critical. Everything needs to have 
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payback and has to demonstrate it. Funding is the really issue which makes people have 
low risk options. I guess funding is probably the primary thing.  
N21 Funding is also another important impacting factor. Universities are tight with the 
available funding and faced with many targets. We also look at the payback issues. 
Also, without the solid support from the senior management, there will be also 
resistance to new things. They also have resistance in terms of taking risks, and are 
always lean to choose low-risk options.  
N22 I think people often feel overwhelmed. I think a lot of people in the universities feel 
they are not well involved. I think they try to juggle multiple demands and sustainability 
is one more thing for them to think about. People feel time sensitive and they don’t 
want new things to slow them down. I think people in general are very resistant to 
change. They get comfortable with doing things in a certain way. I think sometimes cost 
can be an issue. It can be hard to get things happen without getting initial funding. I 
think the fact is it is such a large organisation to ensure procedures adopted because 
there are many people you try to keep track of. I think that can be a barrier as well. In a 
smaller organisation, it will be easier for management to get things done.  
N23 Sometimes sustainability innovations can cost more. This is the financial impediment. 
Sometimes the obstacle is the time and resources to dedicate to sustainability. We are in 
a large organisation. I think it is also part of impeding what we do. I think university is 
an ideal place to conduct cultural change, for discussion, for debate. Definitely we just 
need to make it easy to everyone. If we are up to making people do something, we need 
provide them with correct education, information, operation system and convenient 
tools.  
N24 Sometimes the age group, I think university workers as far as infrastructure workers and 
people who look after the buildings, the previous generations are less educated for these 
sustainability jobs. So they have some resistance towards this kind of thing and ignore 
new ideas. I think also sometimes a lot of university workers are lazy in the nature. 
They resist to be innovated to do their work because they think it will cause too much 
trouble. That’s more the old generational work. New generational workers are more 
competitive and more inspired.  
N25 Hmm, I think the challenge is being reasonable. People are not able to easily see 
practical examples. When they can’t see those new, so they are resistant to innovations 
or changes. I think it is a culture of trust. People have faith in the institution or feel that 
they are doing right things to make their better not too difficult.  The resistance will be 
overcome. This process is difficult tho.  
 
 Responses to question 20: In order to deliver a sustainable project on campus such as Green Roof 
or Living Wall, who play the most critical role in project delivery? 
 
Interviewee Statements 
N1 Well we have the executive being involved in that as well as we’ve approached some 
researchers, whether they’d be interested in conducting some research in this area and 
they have been interested. The building construction guys have been involved and the 
occupants of the building have also been involved. So one building is a retrofitting that 
we’re looking at and it’s taken some time, and another building is a new building that’s 
going to be constructed that has a green roof incorporated in the building design. The 
executive is critical. Well simply, whether the project goes ahead or not, they’ve got the 
money or don’t have the money and will allocate it or not. 
N2 That would be, usually falls to a project manager that’s in responsibility for a building 
development, they necessarily have to engage with the rest of the operational side of the 
university, predominantly Asset Management Services staff and it may or may not go 
beyond them, they’re obviously working with consultants and things like that. So really 
for that side of things it tends to stick with the operational side of the university but in 
building design processes here the academics that are going to live in that building are 
also involved and they have their say on budgets and stuff, what’s more critical, so 
green technology projects are often up against do we buy lab equipment instead or do 
we have a slightly bigger laboratory versus putting some green technology in. So 
there’s those competing issues. 
N3 Well that’d be everyone from the architects and engineers, the project end users, the 
people maintaining the buildings, and in some cases the university community. For 
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instance, when we’ve upgraded our courtyards, we’ve provided some sustainable 
initiatives in those, so consultation with the whole of the university and the university 
community, so pretty well near everybody. 
N4 Well I think at first there has to be a champion who would have to decide that that is 
something that has to be put as being strategically important for the university to spend 
its money on. So the choice that that expenditure is made is the most critical. So either 
that is a champion who is an academic, who is maybe researching and going to 
rigorously test that so they are actually developing a green roof or living wall as a 
laboratory for themselves to test. That’s probably one of the best drivers for 
universities, and if you have someone like that at your university, you’re very lucky. In 
other areas, it would depend upon the client. Say if we’re dealing with a range of 
aspects for a particular refurbishment or new building, it would be up to the clients and 
the architects to be able to design that as a component and they would need to justify 
from their strategic value or the cost effectiveness or that a green roof or a living wall 
has some clear benefits basically. 
N5 In terms of building infrastructure, it’d have to go through our Building and 
Infrastructure staff within facility department.  
N6 Well again it goes back to the Campus Development Committee. The buck really stops 
with them. If they decide they want it then they’ll incorporate it somehow and put it 
through our gateway process and deliver on it. There’s also the Vice Chancellor’s 
executive, council, Property Services itself and schools can also have an effect on 
project implementation as well. But I’d say the Campus Development Committee. Well 
it’d be the Campus Development Committee will ask for it, Property Services will 
scope it out, liaise with the schools to say if it’s an upgrade of a building, liaise with the 
school saying do you like these designs, they would turn around and say oh well yes or 
no if they liked it or not. 
N7 I think it’s probably definitely the users have a critical role, I think yeah, definitely the 
users play a critical role in the process. 
N8 Okay. Well those tasks have been given to Facilities Management. So the university 
says it wants a building and then they say this group, which is Facilities Management or 
a group set up by the Vice Chancellor, you’re there to develop that, to deliver that 
project, so we want a building. So then you’ve got to do things like determine what sort 
of a building is it so we know what its functions are, it’s Science, Technology, 
Engineering, Mathematics and community hub. Science and Technology and 
Community. So there’s some teaching and learning spaces. So you decide what the 
function is, then you decide, or then you go to a designer. So we went to a design 
competition around selecting an architect, so then you select an architect, so then 
you’ve got designers. Then they respond to what the client’s brief is, and that is we 
want lecture theatres and we want communal spaces, we want retail spaces, we want 
research spaces, all of that sort of thing, and they start to respond to that architecturally 
and whether there’s a green wall or a green roof or this, that or the other, then becomes 
a matter of making sure that all the functions that the university is after and also it 
specifies some other higher level things, it’s got to be 5-star, it’s got to be. So they 
respond to that architecturally 
N9 I think probably above that, probably the Director of Facilities needs to have a 
commitment to sustainability and ensure that how our capital works and maintenance 
projects plan for that type of, consideration of those types of technologies. So it needs to 
have ownership at the top but also they need to give adequate resourcing and build that 
staff capacity to be able to consider whether they’re going to be useful and how to 
factor them into the design, if that makes sense. 
N10 I think the Facilities and Services Department is very crucial because they oversee 
building management, the ecologically sustainable development of our property and 
they also manage the Grounds Department. So Facilities and Services overall are very 
crucial within that process. 
N11 It would be our Facilities Department. Yep. So they’re the ones that are involved in the 
decision making process. So it’d be the ones that are initiating the project and then 
Campus Life which is our Facilities Department, they would manage the project and 
they would decide whether or not that was going to be feasible. Well there’s a 
committee setting loan fund up, which is made of the Deputy Vice Chancellor and head 
of Finance, head of Campus Life, one of the professors and myself who assist the 
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project submissions and decide which ones are going to go ahead and which ones 
aren’t. Among us Vice Chancellor and Deputy Vice Chancellor are playing the most 
critical role.  
N12 There’s a Campus Planning Committee and there’s a Financial Committee, and then 
there’s Facilities Management who does all the design and building, and then there’s 
whichever, and sometimes, whoever is going to occupy that building would have input 
into it as well. And so the most critical role in that would be, and this is my opinion, 
would be the Planning Committee, but the Facilities Management has a large, and 
Finance. So Finance and Facilities Management are the two key groups that would 
decide that. 
N13 That would go to a Council Executive Committee and probably the Vice Chancellor, 
depending on how much it is going to cost, and then to our Project Manager who is in 
charge of choosing the right building materials and design and things like that.  
N14 Well, in universities, there are many academics. They are involved with experiments or 
small scale trial projects to test whether this technology works or not before they deliver 
the initiative in buildings.  
N15 Obviously the university representatives from Facilities and Services would be critical 
in this process. The other one, so the Grounds Department need to be involved, the 
Maintenance Department need to be involved, the University Landscape will need to be 
involved, areas such as the local authorities to say what will this visually look like, are 
we happy for this to take place within this area.  
N16 It’s predominantly the senior executive team of the university, so the relevant Executive 
Deans of the faculties, the relevant sort of Deputy Vice Chancellors and the Vice 
Chancellor, and then if it’s a facilities related initiative then it would be our 
Infrastructure Director and those associated with capital works, etc. There might, 
depending on the size of the program it might also go to council or our senate for 
approval. I actually think the Services and Resources side also play a very critical role. 
Look, generally the academic side of the university has to be on board before anything 
can progress so from our point of view, the Services and Resources point of view, we 
make a very strong effort to ensure that we have some advocates from the academic 
community. 
N17 Capital work facility management are involved with the building construction project 
process, and the project manager is automatically playing the critical role because he is 
responsible for liaison with all the involved parties and coordination.  
N18 Well, when it comes to a project, the idea comes to a project coordinator. We have a 
person nominated to be responsible for project delivery. We put all the briefs together to 
give the recommendation to director, and we also report to steering group which 
includes designers, engineers and end users. Sometimes we also need to report to 
government if the project is funded by government.  
N19 This kind of project belongs to facilities management. The major people are project 
director and Deputy Vice Chancellor. And the sustainability office also tends to get 
involved.  Whoever who put the project together is the most critical person because that 
is what, because that is where they set the target for what project will look like. So 
whoever sits down to write the tender process and project guideline must be the most 
important person. 
N20 There will be environmental manager, planning department, grounds staff and that will 
be approved through Vice Chancellor. The critical role is the environmental manager 
because he will make all the things work together.  
N21 Facilities management are involved with the project process. Anything about 
infrastructure construction on campus is related with them.  
N22 I think project manager is the most critical person. He is the one who coordinate and 
communicate with project contractors, consultants, project control team and so on.  
N23 I think people who look after buildings, which is property on campus service, will be 
the most critical.  
N24 I think the most critical role is the director of project. He is the person who sets the 
initial project brief. The way how he brings the idea of sustainable project to table is 
important. The head of resources department who provides university’s money also 
have a great saying.  
N25 I think finance people play the most critical role. When a proposal comes to them, they 
need to do the finance check and decide whether this plan is within the budget and have 
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returns or not.  
 
 Responses to question 21: Could you please describe the process of a project implementation in 
you university in general to reveal the project delivery method? 
 
Interviewee Statements 
N1 We tend to do a design internally. We contract that out and we get it built. So it, we tend 
to write a brief, well we tend to consult about what we want to do; we identify what the 
best cost benefit analysis; we conduct that to work out how to optimise what we’re 
after. We then do a brief to do a feasibility study and we hire a consultant to do that 
often and obviously it depends on the project we’re talking about we’ll put that, we’ll 
do then a detailed design brief, put that to tender and get it built and then we operate the 
plant. 
N2 Well we have project managers or project officers that manage the projects.  Generally 
external consultants are hired. We usually manage then the bid and then construction 
companies are employed or contracted to build the facility. Firstly you sort of have 
some idea from within the university’s working group on what they want to see in that 
building, like what is it going to be used for, is it a scientific laboratory, is it an office 
building, is it a classroom building, is it a mix of all of the above, and once that’s 
determined you hire a design consultant and they work with you based on the brief 
you’ve put together to design the building, and then the design is reviewed obviously 
internally at the university to see if they’re happy with it, if things need to be changed. 
So it goes through and the academic occupants look it, they operations side, Asset 
Management & Services looks at it, and then once they sign off on it, then it goes out to 
detailed design stage and then it’s all reviewed again and all the players have a chance 
to make their comment and put forth their ideas and then it goes off to be bid for 
construction. So you get your bids and then you decide on who’s going to build it and 
then you build it and do all the standard contract sign off stuff. 
N3 We generally go to a principal architect and design team, they’ll do the documentation 
in consultation with us and the building users, and then we’ll do a lump sum tender 
contract and we will project manage that in-house. Yes it is Design-Bid-Build. So 
generally though there is a capital plan which identifies projects hopefully based on 
where the growth is required in university. From that point, we will come up with a 
concept for a particular building, given a broad brief on what’s required, then we will 
go out and procure an architectural design team and then sit down and come up with a 
return brief for the project, and then we’ll go through the design tender, construction, 
and we’ll do the maintain job. So basically, the approval process comes from the 
executive, our finance people will tell us whether there’s enough money or not or set a 
budget for it hopefully based on some information from us about what the cost would 
be to provide the building they need, and then just pretty traditional after that, so. 
N4 We have a design team firstly to finish the planning and design, and then we tender it 
out and construct them. So it is Design-Bid-Build. We’re currently going through a 
fairly large change management process here at the university within Facilities and 
Services so an example would be that if I sort of in discussions with my team or a 
building owner looked at say the implementation of a green roof, green wall, a new 
heating system or the development of a new building, we would look at the 
development of a scope document that qualified the size, type and arrangement of the 
potential project. We would then look at the viability of that project and do some rough 
work on that. When we believed we had most of the project scope taken care of, that 
project would then be handed over to the project delivery department and they would 
then be basically given the responsibility of implementing that project. And then once 
the project delivery people had delivered the project, that final project would be handed 
over Campus Site Services or University Maintenance for ongoing maintenance and 
operation of the building. So we have a planning section, we’re predominantly involved 
in the planning section. Once the planning section do the planning that’s then handed 
over to the project delivery or the capital works program. When the capital works or 
project delivery are finished, then it’s handed over the Campus Services of operation. 
N5 Well our general planning process is we have a group that look after the funding and the 
bids for future works which go into a capital plan and they also manage bids which 
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come from particular clients if they have a self-funded project which they would like to 
put up. That then goes to our Strategic Asset Planning group who are architects and 
space managers and they look at the initial concept designs and develop the concept, go 
through any development application or council requirements. Then that concept is then 
passed onto our Documentation team and we have a team of internal architects, 
hydraulic specialists, electrical specialists, mechanical specialists who either develop 
the documentation for the particular work or they can also outsource to consultant 
designers for the documentation. Then once those designs are documented they then go 
out through a procurement process. So we have very strict procurement processes where 
we go out to tender for particular works and we follow the government procurement 
processes and then following that tender process, the actual work is awarded to a 
particular builder and then that builder will work under the supervision of a project 
manager who is one of our staff who will deliver that. Now that’s our general process 
that we go through. For very large projects, it might go from our Strategic Asset 
Planning people and then they might go completely for an entire design and construct. 
So if it is for a $20 million library, say, or a very large project, then they whole design 
will go out to a separate group and then that will then come back to our procurement 
and then go out to tendering. 
N6 So it’s a four gate process. We have the first gate which is the strategic assessment and 
then we have the business case development where a lot of scope and project details and 
costing comes in. And then Gate 3 which is the delivery and implementation so that’s 
basically completing a project, and then the final one is the evaluation of review, so 
your post-occupancy evaluation type stuff. 
N7 It’s following our gateway process, architects are engaged, and they’re engaged here 
mainly for the design awards and capacity. We do have a design standards brief which 
is currently under review so if they design a building they’re supposed to consult the 
design standards and incorporate various elements which does refer to Australian 
Standards as well. So yeah, so that’s the process really. I’m not sure it’s even read by 
companies who come and do work sometimes but anyway, it’s there, it’s a substantial 
document and it is available to view on our website if you wanted to. 
N8 I think any design/bid/build, design/build, alliance contracting and those sorts of things 
can deliver it. It depends on the sorts of competition exists in any construction project 
for different ideas and different ways of solving problems. So I think that it doesn’t 
matter if it’s design/bid/build you could do that but that’s sort of what they did. 
N9 This university really approaches project delivery or project implementation by normal 
set of principles, that specifying precisely what the project is, what the outcomes are, 
developing a project plan, so the project plan might have been to deliver to get to the 
point of selecting an architect so the project would have been then well we’re going to 
have a competition so we advertised. So they’ve got a pretty straight set of, the normal 
principles for project delivery. Specifying, setting out the project plan, developing an 
implementation strategy, monitoring the implementation, taking up control of what’s 
been built or delivered, and reviewing and closing out the project. So that’s a sort of, I 
think in some ways not, researchers don’t normally follow that process but in terms of 
the university, they follow a pretty standard project development delivery model. 
N10 Well it’s a fairly straight forward sort of process whereby it’s a cost benefit analysis 
goes on and then consultation and then the design process and then ongoing assessment 
as to whether or not something is meeting expectations, is it going to be achievable 
within a certain budget. So I think it’s a fairly routine type of project management 
system that’s put in place. 
N11 Design, bid and build. But in saying that, they also, I mean like for example I have a 
solar project so we’ve engaged an environmental engineer to help us with that project, 
so. Each project is on an individual basis on how it is going to be managed. 
N12 So we, for the large projects, if it’s a large completely green building like a five or six 
star building, then we will get someone external to design it for us. Normally we would 
coordinate the tender process and then we would award the tender to a contractor to 
build. 
N13 We’re currently going through a fairly large change management process here at the 
university within Facilities and Services so an example would be that if I sort of in 
discussions with my team or a building owner looked at say the implementation of a 
green roof, green wall, a new heating system or the development of a new building, we 
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would look at the development of a scope document that qualified the size, type and 
arrangement of the potential project. We would then look at the viability of that project 
and do some rough work on that. When we believed we had most of the project scope 
taken care of, that project would then be handed over to the project delivery department 
and they would then be basically given the responsibility of implementing that project. 
And then once the project delivery people had delivered the project, that final project 
would be handed over Campus Site Services or University Maintenance for ongoing 
maintenance and operation of the building. So we have a planning section, we’re 
predominantly involved in the planning section. Once the planning section do the 
planning that’s then handed over to the project delivery or the capital works program. 
When the capital works or project delivery are finished, then it’s handed over the 
Campus Services of operation. 
N14 We outsource the design, we outsource the building construction, but all of that is based 
I understand on what the stakeholders want and the final cost. We tender out our large 
projects to external entity. So basically we get budget approval. We have to do a 
concept design or depending how large it is, a bid as a business case if it’s a big enough 
project. So if it’s like tens of millions of dollars a business case, I’m not quite sure what 
the cut off is because I’m not involved with those large ones directly. So we have a 
business case or a project bid. The budget has to be confirmed, you have to demonstrate 
the need for it, then you would have to draft up specifications including consultation 
with the relevant stakeholders, then you’d go and put it out, get the design developed. 
The design would have to be picked off, approved by the Campus Planning Committee 
and then you would have to put it out for tender, and we have a whole lot of 
procurement processes obviously. And then there would be a panel to assess the 
tenders, and then the tenders would, then you’d give the successful tender a contract and 
then you’d implement the works. And then you’d have, we haven’t done a major green 
project like that, it’d have to be a detailed monitoring plan afterwards. 
N15 What we’ll do is we’ll have a tender that will go out, maybe on occasions a design 
competition, then we’ll come back and we’ll have a single entity responsible for the 
engagement of the architects and the delivery of the project and the construction and the 
handover. And we will have representatives on that team as client liaison officers or 
client representatives.  
N16 So generally we engage external service providers to help, whether that be architects, 
construction, etc. So there’s definitely a design-bid-build methodology to our projects.  
N17 I come in as part of the Project Management, so the decision to build a building has 
already been set, the decision where the building should be has already been set, so I 
come in afterwards and for the moment that is where we are at. So I don’t talk to the 
Vice Chancellor, I do not talk to the Council or Executive Committed we’re going to 
make a decision to build something. At this stage of the project management or before 
the design and engineering design. 
N18 The project process takes long time, sometimes even years if it is a big project. Initial 
process is general budget approval. When it is approved, we put everything into a 
project brief according to the consultants. The brief refers to project delivery manual 
which has minimal requirements including sustainability indicators. Then we have 
preliminary sketch plan. After that it goes to a client group of stakeholder 
representatives to review and comment. All the comments come back to designs and 
produce a detailed design. We vote at a steering meeting. Then we go to Vice 
Chancellor to sign the approval and then we prepare the contract for tendering. The 
project implementation follows this stage.  
N19 We hire someone else from outside to do the design and build. We just have someone 
be part of the management. So I think it’s generally an idea starts somewhere, either 
borne out of a research need or a student need or some kind of need. Then there is a 
period of initial design which is generally done internally, so that would be with our 
internal space planners, architects, etc, to kind of scope out a possible project. Then at 
that point we would look to probably engage some kind of design group, whether it’s a 
building that might be architectural firms, if it’s more an internal sort of people program 
it might be creative designers, etc. After that we tender the project out and start the 
construction. 
N20 I guess we used many different project delivery methods depends on what the project is 
and what expertise we have. If there is something out of our ability, we will get an 
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external contractor to do the work for us. Well, we initiate an idea of the project. We 
will scope it out and look at the budget and how we can implement it. We draft the plan 
up and take that to stakeholders for comment. Once we have all the comments, we have 
a complete draft taking all the people’s concerns and comments.  From then on, we 
implement the plan ensuring get sustainability with the project and everyone is happy 
with it. 
N21 The quite popular delivery method is design-bid-build. Basically, the project is 
requested by the users. If it’s supported by general agreement, the feasibility study will 
be undertaken. If it’s feasible, we refer to the group who is responsible for funding 
allocation. After the funding allocation is approved based on the feasibility study, we 
will hand it over to project control group. Once the project control team is established, 
the designer is involved. After all the documentation is done, we get tendered. They 
start digging the ground once the builder is contracted. It is pretty much the general 
project process. 
N22 The most commonly method is we hire architects to design and then we are on tender to 
get contractors. We have a campus planning section firstly to have a master plan to 
decide what buildings universities are looking at, then it goes to project team such as 
architects, engineers and sustainability consultants to break the project stages down, like 
identifying budget, consulting with stakeholders, going to the market to find a qualified 
contractors and then constructing them. After that, we have service people to maintain 
them and carry out evaluation and document them for future experience. 
N23 We have project principles and follow the stages. It is just normal process from 
conceptual stage, planning and design, and then we find the contractor and build them. I 
probably think it is plan-design-bid-build.  
N24 They only way we use is the traditional one. We design it, document it. When we are 
happy with it then we tender out as a tender process to the market to find the best 
builders to do the job. The project is approved to start. Then we will put together a team 
of consultants like architects, engineers, and quantity surveyer. We will come up with a 
sketch of design in a project budget. The quantity surveyer will check that to see the 
sketch of design between the budget. If that is ok, we go to the design department and 
we do another cost plan to check the budget. When we finish the design development, 
we start contract documentation. When contract documentation is finished, we put 
together as a tender package to tender out to market to get buildings contractors to 
construct the project.  
N25 Project delivery method used in university is design-bid-build, with in-house managers 
manage with external contractors. And I think design-bid-build is the most effective 
method in delivery sustainable project in universities in that stance. Concept was drawn 
out for the initial paper. If this is supported by the executive, a project steering group 
will be formed within universities across internal stakeholders. Then we draw up the 
design brief and tender brief. We go to the market for tendering. We have tender 
evaluation committee to decide the tender. Then we deliver it. 
 
 Responses to question 22: How important is the project delivery method is to the sustainability 
implementation? 
 
Interviewee Statements 
N1 Yes, because how you then operate, then interact with that infrastructure or whatever it 
is if you haven’t had ownership of it and understand it completely, then there’s going to 
be less buy in.  I think the thing won’t be as, you know, the nuances of it and how it 
operates won’t be as effective. For example, I’ve been looking at tri-generation and I 
went to University A which has a tri-generation plant put in place, and the University B 
also has one. Now the University A one to me has pretty much been a failure and yet 
the University B one has been a success and I think the issue is not so much straight 
design, build and operate or whatever, it’s been that the University B has, since the key 
was turned and thing was operating, there has been someone who has taken ownership 
of that tri-generation plant and has made it work whereas the University A there was no 
ownership. This is to my way of thinking, and that ultimately these things have to be 
maximised and nursed along to get them to go and that just hasn’t happened at one 
university whereas it has at another.  
N2 Critically important. Actually, because if you don’t have the consulting people, well it 
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depends on what you put in your brief, but a design consultant, if they’re not familiar 
with the technology or have no direct experience with it, they may or may not suggest it 
at all, let alone giving it any real importance or any cost/benefit analysis or any 
supporting documentation provided to have it considered, so it’s critical that those 
people, if it’s a reliable technology which it is, then they need to sometimes make that 
case to the university and often that does not happen and so that’s a failure point I think. 
N3 I think that will be pretty critical because it’s some of the first ones that we’re doing and 
we need to have a pretty hands on involvement in the delivery of the project so we need 
to make sure that quality control and what we’re trying to achieve is achieved and we 
just don’t end up with something that is given to us and we haven’t had too much input. 
So I think it’s pretty important that we’re involved. 
N4 Well the actual delivery, by the time you get to delivery, for our area mainly it is the 
people who are just ensuring that the builders build to compliance and build to 
specification. So it’s more, I think the more important aspect for us is that the ideas or 
sustainability concepts are maintained at the beginning or through the middle. So quite 
often what happens in our situation is many good ideas are raised at the beginning of a 
process, then they are found to be beyond budget and therefore sustainability aspects, 
landscaping things that are then trimmed from the scope of a project and then that goes 
out with a limited budget and then is implemented by the project manager. The 
challenging area is making sure from the beginning to the middle of the section that the 
good ideas such as green walls are integrally considered in the design and are able to 
hold their own as being cost effective or cost neutral and then are maintained into the 
documentation stage. Anything that is seen as being peripheral or not cost effective or 
too risky is removed at the stage of documentation. By the time it’s going into delivery 
it’s a limited scope of a situation, and say in our situation here if it was a green wall or 
something, that would have been removed from then. So the actual, where it was 
actually delivered and built, the decision was made to remove that aspect quite a deal 
before then. So it’s a question in the design and documentation as to how cost effective 
and how these types of technologies contribute as part of the entire ESD design. We 
need clear, strategic planning, we need broad vision at the strategic planning area, we 
need very careful documentation and stakeholder engagement, and actually maybe I’ll 
go back to some of your initial areas. It’s really in the documentation stage that there’s a 
lot of the pragmatic participation or consultation. 
N5 Yeah I do. I do. I think it’s very important because I guess, as I was saying earlier, if we 
don’t have sustainability input or if there isn’t sustainability input, whether it comes 
from us or whether it comes from an engineer or an architect, if that doesn’t happen 
right at the very start, we have really struggled to build in sustainability. I don’t know if 
it’s part of our policy, I’m sure it’s part of our policy that we build our buildings as 
green as we can but where I believe it sits in the brief for the applicants but look I guess 
our experience has been if we don’t, like if we’re not at that first meeting when the brief 
is delivered, because I guess one of the things that we have found, the building that 
we’re currently in has, as I mentioned, got a number of sustainability features and one 
of the things that we stressed to the architect and the engineer was that we didn’t want 
just like a token effort, we didn’t want what we call green bling, we didn’t want them 
just to design a poorly, or like we didn’t want them to design a building that had, that 
didn’t demonstrate good design features and then just put like a solar panel on the roof. 
And that perhaps in some of our past projects has been perhaps one of my criticisms of 
the projects is that they’ve essentially designed a building that had a number of basic or 
missed some of the basic design principles of energy efficient and sustainable design 
and they tried to compensate for that by just putting the green bling or just some green 
features on the outside of the building just for show. So we strongly encouraged our 
architect and engineer to perhaps not go down that road but to incorporate more of those 
basic sustainable building and design principles into the building and I think to a certain 
extent we have achieved that. But what we found that was critical was that we were 
actually there and that we were able to articulate that, what we wanted in our building. 
We were able to articulate that to the architect and the engineer. Now I’m not sure 
whether our facility staff would have, in the past those views wouldn’t have been 
stressed as strongly as we were able to do it so I guess just having a seat at the table 
when those sort of meetings are being held is I think important. 
N6 Yes. And I think I mentioned there that the method can be very important because 
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sometimes it’s like putting the cart before the horse. You need to know what you’re 
dealing with and I mentioned the barriers are often about lack of education or 
understanding and so what would be good is to have a methodology where we can 
perhaps have a case study to show how a project like this might succeed, also a business 
case in and around that case study to see the economic benefits as well as the 
environmental and social benefits, and then knowing that we don’t have the expertise 
within the university too, we would be relying on an external expertise so we wouldn’t 
expect necessarily then to do any of the design or anything within the university, we 
would be relying on external input to that. So I think that would probably need to be a 
particular type of method based on the expertise we either do or don’t have within the 
university. 
N7 Well it’d be very important because if you didn’t deliver the project properly then we 
just wouldn’t have the product, we wouldn’t have the end result. That plays a major part 
in it. 
N8 Of course it is very important.  
N9 Certainly project delivery method is important. Well, a project being delivered and 
implemented, the architect acts on behalf of university as a super tender to control and 
contact the project managers. Definitely, the critical success factor is to ensure 
sustainability is incorporated in the planning stage. 
N10 Well I think again it’s vitally important because you need to ensure that the stakeholders 
are included, you need to make sure that the program is fit for business, is it actually 
going to achieve what you want it to achieve, and without the proper process then you 
can never really be sure that something is likely to succeed, you’re just guessing. And 
there’s also no way of going back and assessing it properly as a project if you haven’t 
done a fairly structured sort of approach to how the project is delivered so it’s not 
necessarily repeatable. If you run one program in one building you want to make sure 
you can run it better in the next building. 
N11 Well it’s very important because it needs to have a positive outcome. So along the way 
the delivery method also has to be sustainable as well in the way that you approach it. 
And what I mean by that is making sure that the way the project is managed fits into 
key criteria to deliver a sustainable outcome. 
N12 Yes, project delivery method is very important. If it’s a large project, I think it is 
important to get external people to construct it and design it, but it’s very important that 
you have staff and students involved in its design. So you need some consultation in the 
design, broader consultation in the design in order for the project to work. At the 
moment we don’t. I’d say we have limited consultation in the design stage. 
N13 Well it’s very important because if you don’t put it in the design it will not happen. So 
somebody has got to make sure that sustainability aspects are introduced extremely 
early on in the design and then followed up and then the designer would take them up 
and then follow that in the construction. 
N14 It is very important, because we should have a suitable method to have a positive 
outcome. Along with the way, the method needs to be sustainable as well. So we make 
sure the project performance fits into all criteria to deliver sustainability outcome. 
N15 The project delivery method, I don’t think has a great deal of impact. Once you’ve 
made that decision it doesn’t really matter. I think what you need to reaffirm in the very 
early conceptual stage of that project is if the green wall or the green roof or another 
green initiative is going in, that those tasked with the responsibility of putting it in are 
competent and suitably qualified and able to actually do the job. Once we’ve 
determined a suitable project or once we’ve determined a suitable product, and we’ve 
found suitable contractors or service provides qualified to put that product in, it doesn’t 
really matter what sort of delivery methodology comes into play then, as long as we’ve 
got the right people to do the right job at the right time. 
N16 I think it’s essential. It’s incredibly important that you have a robust and rigorous 
project management methodology, project delivery methodology. 
N17 Definitely important. If the sustainability is not included in the planning stage, then it 
won’t be built. It is very important for a method to make sure sustainability is in the 
planning and design stage.  
N18 Sustainability is a little bit so project delivery method is critical. The approach allows us 
to have flexibility. This flexibility is very important to give us opportunities to change 
things. And we need to have an on-going commitment for the local building industry.  
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N19 It is extremely important. I think the project delivery method is pretty critical. Like I 
said before, if it doesn’t clearly state what our targets are, our intentions are, our targets 
are, then it will be extremely difficult to get the objectives done.  
N20 Project delivery methods are absolutely important. In order to deliver a successful 
sustainable project, you need to think about the method we choose should ensure all the 
environmental benefits, like minimise the impact on environment, and we look at social 
value and economic benefits. You need to make sure you get stakeholders involved. 
You also need to have a good planning to apply to Triple Bottom Line, and follow up 
everything from the start to finish.  
N21 It is very important. The success of implementing any sustainability initiatives rely on 
that. The method gives us chance to incorporate the ideas in the earlier time of project. 
If you don’t have a very upfront involvement, you may miss something we want to 
include. We have specific guidelines for other people to follow.  
N22 Yes, I think a proper project delivery method is critical for project success. The method 
we choose should have a clear understanding of what sustainability is to set up the 
target. There are performance criteria as a tool to evaluate. Also there should be regular 
communication report. If there are any problems, they can be addressed. I also think 
engaging contractor in the early stage is quite helpful in terms of addressing buildability 
aspects. 
N23 Well, if the project delivery method is not chosen, it won’t be built. For example, The 
sustainability aspects should be included in the planning stage. We need to acclaim that 
at the very very beginning to get idea down. That can be very helpful to involve 
contractors in the very early stage to address the sustainability aspects.  
N24 It is very important, I think. Because in our Design-Bid-Build method. We get 
everything designed. If you use design-build, maybe the builders will change and 
change to make it cheaper. Maybe it will compromise the sustainability aspect. So when 
you fully designed automatically, you know that is what I want, what I build. It is a 
good way for sustainable projects.  
N25 Well, it is important to choose a suitable project delivery method. A lot of things we 
need to go through such as project plan, timetable, experience, information sharing, 
sufficient knowledgeable manager, engaged one thing in another, and support from the 
executive and senior leadership , sufficient funds, security of these funds being look 
after, project support from legal procurement and technical support, etc. All of these 
requirements need to be met through a good project delivery method design.  
 
Responses to question 23: Specifically, what are the main barriers to implementing Green Roof and 
Living Wall from your point of view? What suggestions do you offer to overcome the barriers? 
 
Interviewee Statements 
N1 The main barriers have been that there is not a lot of local information about green roofs 
and their cost, suppliers, benefits and the university also hasn’t in the past done a lot of 
research in this area so the barrier has been to identify for the executive the time spent 
on investigating this, what the likely benefits would be and why we would want to do it 
as opposed to just producing something that would need a lot of maintenance and 
doesn’t have real kind of outcomes for the environment. So I guess it’s an issue of 
opportunity costs for the university and executive on is this the best way to spend our 
money given that we’ve got a lot of things to do and fix up and improve on in the 
timeframe at the moment. So that’s been the main barrier in terms of green roof and 
green wall is the cost versus benefit, given we’ve got other things we need to do. 
N2 Again, like I said earlier, I believe that it’s a lack of understanding of the technology, 
lack of familiarity of not only the people at the university but in the consulting 
community that come and say oh, these are your options for building something or 
retrofitting something, and they may not even mention green roofs or living walls 
because they have no familiarity with them. So I would say that it’s a lack of 
professional familiarity and a lack of information and data disseminated to those people 
that are supposed to be putting forth new ideas. 
N3 Our only barriers would be climate given it’s very cold, so finding (inaudible) several 
species. I don’t think we’re getting too much resistance from the end users or our 
infrastructure, I don’t think that’s a barrier any more. And financial, obviously if 
someone, if we’ve not got enough money for a project or to include those sorts of 
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things, people see it’s more important that we provide the teaching space or the research 
space rather than a green roof to the building, but we try to explain to them well it’s part 
of the environment, it’s going to cost you less in the long term. So some of the barriers 
are generally at financial, so. 
N4 I think perceived risk, perceived risk to building structures, the additional cost of 
proofing structures especially for weight or for structural requirements of those. The 
main problem of course is they’re just not well established. I think once there are pilots 
and we have case examples of how they can be practically implemented, then there is a 
clear precedent and there is clear initiative. So another problem is that the precedents 
we see are too big, they’re too vast, they are the large corporate atriums and things like 
that. What we need is more examples of how green roofs and those sorts of things can 
be incorporated in a simple, cost effective fashion, maybe as part of refurbishments or 
as just simple designs which do not put at risk other design elements of the building. 
N5 I think it’s probably an obvious one but the main barrier I would suggest is budget. Cost 
effectiveness is an important issue. If sustainability officer is able to show that we can 
install some sensor lights or replace some lights in a building and they will have a 
payback in three or four years, that’s a no-brainer and our managers will sign off on that 
straight away. Generally speaking, I think our staff are generally supportive of green 
initiatives, provided they are cost effective and provided that they will work. I guess 
there are some, look another one of the barriers tough is, and once again this is partly 
financial, is that some of our staff are maybe suspicious of some green initiatives if they 
think that it’s going to mean more work for them or harder work for them. For example, 
some of our cleaners might, when we wanted to replace the underdesk rubbish bin, 
when we wanted to replace those and shift to recycling bins, our cleaners were very, or 
not so much our cleaners, the cleaners were supportive but the management of our 
cleaning staff were concerned that it was going to impact on our cleaners and their 
ability to do their job, so they were worried that it was going to take cleaners longer to 
do their job and that was going to have an impact on their budget so that they were, we 
had to do some fairly serious talking with our cleaning staff to get their support.   
N6 Lack of understanding and education, I think. If we can have a case study to show the 
economic, environmental and social benefits of GRLW, people can be more familiar 
with them. Also we don’t have enough expertise within universities to work with 
external expertise to help to do anything with design or engineering. I think we would 
need to know probably a little bit more about the cost and the maintenance, the upfront 
capital costs and the maintenance. But also for us, that greening on the outside of 
buildings, we have I guess some mosquito issues on campus on occasions and we’ve 
also got considerations around bushfire protection. So any vegetation that’s adjacent to 
or on buildings, we’d need to be assured that we’re not causing a bushfire risk there. So 
that’s where we’d probably need to know the cost and the positives, the negatives of 
that technology. Yeah. 
N7 Well, probably it’s a design issue. If GRLW is not put into the design specifications, we 
are not going to be able to build it. Yeah, we need to get in early and then say stuff and 
we need to develop the design standards brief as well. . Then part of that is a 
sustainability brief but we don’t say we want it to be sustainable and to do that you’ve 
got to put a green roof on. So there are people talking about green walls and then what 
do green walls do, do they provide shade, what’s their function. Do they provide shade, 
do they help reduce the heat transmission into the building, are they there aesthetically, 
do they create microclimates, do they do all sorts of things. So they’re going through 
the whole architecture bit and they’re all sorts of people saying no, we need a green 
wall here or we need a green roof there. We tried to get some of that up but it didn’t, it’s 
now sort of developing in terms of external landscape design, green roofs being there as 
sort of breakout areas. So where that there is, it may be a whole green sort of platform 
where people can go. As I say it’s the roof of the downstairs part. So there are some 
things that are being developed now but it basically then gets into a process of what do 
you want to build and then it’s well what cost and also what are the risks involved, 
whether there’s green roofs or green walls or solar panels or whatever. So it becomes a 
bit of a standard process where the architect interprets what you want functionally in the 
building, what you want to deliver, what the building has got to do, then how can we do 
that and build it in a way that it operates, we improve, we maximise energy efficiency, 
we minimise embedded carbon costs in the building, there’s a whole lot of things so 
 Appendices 378 
they guide them. And out of that might pop a green roof or in this case didn’t. There’s 
been a debate around that. 
N8 Really three. One is they’re competing with other solutions for roofing. So there’s other 
things you want to do on the roof. So on the roof of one building we’re putting, we want 
a big platform to have experimental technology, so different solar panels, wind 
generators and all of that sort of stuff. So you need hard surface to bolt that down. So 
it’s that. There’s still not really broadly, there aren’t a whole lot around it’s got to 
compete with a whole lot of other things in terms of cost, functionality, whole of life, 
maintainability, all of those sorts of things. And also the power in projects when it gets 
down to what you build is often an arm wrestle between a whole lot of things. Like it’s 
not just a green roof or no green roof, it’s do we have a swimming pool or don’t we 
have this or do have this level of finish or that level of finish, so it’s like you’re building 
a house or renovating a house, you then have to sit down and say okay at the end of the 
day I’ve got a budget, I’ve got to understand where the risks are, I want to make sure 
that I get the best outcome for the budget I’ve got and I don’t expose myself to risks on 
the way through. So I think that’s the first, it’s the main barrier is that it’s just one of a 
whole many, many, many elements and if we have specified we wanted a green roof but 
when we don’t specify it, it just becomes another mechanism to roof a place and it then 
competes with other things. 
N9 I think again it’s I would say, within our current work program which is quite tight in 
terms of time frame, it’s having the time to reflect and take on these new technologies 
we haven’t tried yet. So we might need to be assured through having a look at maybe 
another site that’s used it or something that makes us realise that we want to take it on 
in terms of why, and often it comes down to cost and functionality of it, if you like, I 
think. So there’s that functionality, so whether, are we putting something in that’s going 
to be a nightmare to manage in terms of maintaining, are there specific parts to it that 
might need to be replaced, the whole life cycle. What are we in for, in other words, the 
bottom line of what are we in for. And sometimes that doesn’t always come through in 
the pamphlets and promotional material for new technologies. They’re trying to sell you 
a product but you don’t, it’s harder then, we view it with suspicion, what are they trying 
to sell us. So it’s spelling it out in a way that we can see the whole life costs and the 
advantages, clear advantages of why we would want to do that. I think too I was saying 
that we might have some site specific challenges here in terms of that concern about 
would it increase issues we’ve got already with mosquitoes, would it add an additional 
fire risk. So whilst there might be generic green roof and living wall, how can I say, 
positives and negatives known about that technology, it’s also good to have somebody 
who is representing that technology actually look at if there’s any site specific factors 
that might need to be looked into on our, do you know what I mean, like on a specific 
uni that you might not have considered before, so the mosquitoes and the, we might 
have some questions to answer. I guess we are inexperienced with maintaining on an 
ongoing basis that type of technology so what does that mean for us? Do we need to 
train staff in, do we have to have a specific contract where someone comes and inspects 
it? Is there any problem troubleshooting issues that we should be aware of to maintain it 
so it’s in good working order? So that’s probably the main thing, it’s just the cost and 
the lifecycle, well lifecycle costs of it, of keeping it in. And any, probably too is it going 
to, yeah, I’d say mainly the cost, like we would have to justify it to our, in a business 
case to our council, why if it’s, is it going to cost more and how much and why do we 
want to. So it’s that whole pragmatic cost benefit.  
N10 I think sometimes it can be limitations of infrastructure. So if our buildings are a bit 
older or a bit poorly designed and they don’t lend themselves structurally to those types 
of things, they may not have support in place, or we might have buildings that have 
other technologies around them that makes it difficult to work with those particular 
buildings, whether it’s communication towers or even air conditioning systems and 
other things that can literally physically get in the way of those sorts of things. Also the 
orientation of a building. So we have to pick and choose where those projects are likely 
to be successful and they have to be functional. It needs to be able to provide a greater 
benefit than it is a cost or problem for the university. So we’re hoping that it provides or 
certainly aesthetically that it’s pleasing, that it’s functional, that it provides a benefit to 
the building in which it’s applied. And if it doesn’t do those things or if it’s not likely to 
do those things in the area that we’ve chosen then it may not be suitable.  
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N11 I think that the main barrier is funding. If the idea is great, it’s been endorsed, the 
project would have many, many benefits, but it’s about finding the funding to actually 
make it happen. So that’s probably the main barrier. The university provides the 
support, we have the mechanisms in place to be able to manage the project, but it’s 
about funding for the project. 
N12 Okay. So perceived financial costs, that’s one of the main ones. The other main one is 
lack of understanding of the need to be environmentally sustainable. So behavioural, 
lack of understanding of why we should do it in the first place. 
N13 Yeah. Well we would have talked about it before. It’s not proven to work in WA on a 
large scale, especially green roof. I am not sure there is one in WA, a big one, not a tiny 
little thing. Issue of plant choice, you have to have something that survives hot summers 
and look good. There are a lot of native plants in WA that survive a hot summer but 
they don’t look terribly good and they’re very spikey too. We have no water for six 
months so you really need to have a very good watering system and that may or may 
not be very good. Maintenance cost, we would need to know who is going to maintain it 
and how much it is going to cost and the longevity, you know, are you going to have to 
place plants more often. We tend not to go for annuals in our gardens, we prefer 
perennials, but again for example, we don’t have much experience with grasses so all of 
that would need to be taken into account and also how to put the plants on top of the 
roof so we need access. And I think for most of what we’re doing it would be looked at 
too much work, too much trouble. And also our roofs are invisible. We’d seem them. So 
it would be nice to see a roof like that from the ground level but most of our buildings 
are built and they go up and nobody sees them. So basically I think the idea is it’s not 
essential, we don’t see living walls or green roofs as essential to the sustainability of the 
building.  We are to receive them as additional two and having their inherent problems 
and issues. We’ve got all the priorities. 
N14 Well I think the main barrier for green roof or any other sustainability project is the 
level of understanding of those people that make the decisions. So in a top down 
structure like universities are, if that support isn’t there right from the top, right from the 
Vice Chancellor, then it is very unlikely that any real effort will be put towards 
sustainability. If you don’t have that support, then everybody else will not, then you 
won’t get support from the lower people as well, from those decision makers. So 10-15 
years ago when we developed this campus, we had support from the Vice Chancellor. 
He at the time said yes, let’s do this. Now we don’t have that support, so I think that’s 
the main problem. The other is given that many of the sustainability practices would fit 
in divisions such as facilities or buildings or finance or student services, again the 
directors of those divisions, if they don’t have an understanding of sustainability then 
they won’t be able to implement any sustainable practices. So I think the biggest impact 
or the biggest barrier is understanding. So I think particularly with green roof and green 
wall, we’ve had a bit of convincing to do. It’s one of those initiatives that seems a bit 
out there I think for the executive and it’s very difficult for them to see the benefits 
because it’s not something that’s, it’s quite well accepted in particularly America I think 
but hasn’t been such a big agenda for Australia to date, although it is getting quite a big 
agenda I notice with the councils in the cities. So yeah, that’s probably been a lot slower 
as a project than a lot of other ones, simply because of that it seems a bit, it’s cost 
versus its benefit are a bit more unknown and hard to quantify than a lot of other 
initiatives. It would cost money to go from our current conventional system to a 
sustainable system and it would cost money in the short term, we would save money in 
the long term but, yeah, they’re pretty big barriers. 
N15 Cost issue is the major component on probably 99% of the occasions where we look at 
these things because they usually always are additional costs to the project. The green 
roof, every time we’ve looked at the potential of green roof it’s usually be taken out 
because of the complexity, because of the additional engineering required, as in design 
to take the additional load at the medium on the roof, and implications of the ongoing 
maintenance and ownership after that point. Predominantly because of the unknown 
factor. Within this area green roofs are still a little bit unknown and whether or not the 
benefit, and I think the trouble is too when you want to put a green roof onto a building, 
if your argument is on most buildings we need to at the end of the day provide fit for 
purpose of functionality, so a lot of the times the arguments for a green roof were to 
increase the thermal capacity or the thermal envelope of the building to help stabilise 
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internal temperatures. Now when we look at the additional cost engineering wise for the 
strength of the roof structure, when we look at the ongoing cost of the installation of a 
green roof, plus the ongoing maintenance costs over the life span of the green roof, they 
are far above and beyond the static application of a standard roof with a high level of 
static insulation. So in regards to the thermal responsiveness of the roof, it is very hard 
to argue the benefits of a green roof on top of normal insulation. However, if we then 
put over the thermal benefits the potential benefit of the mitigation of heat island effect 
in regards to reflectivity and then we went from that to the provision of habitat, 
increased biodiversity and all those other little aspects that go with it, it then gives 
additional weighting to the green roof. But for their project, for the project delivery 
people, their project is time/cost/quality, it’s not really necessary, they’re saying I’ve 
got to put a roof on a building and it’s got to be compliant with the Building Code of 
Australia, their task is not to produce habitat or reduce heat island effect or anything 
else so they see those issues outside their realm of responsibility. So that’s the difficult 
thing of trying to have triple bottom line I suppose theory applied to green roof or green 
wall. 
N16 Generally, there is lack of commitments to green projects or initiatives. The ownership 
and control of various components of infrastructure and difficulty to communicate with 
key stakeholders are also barriers, I think. 
N17 For Green Roof and Living Wall, cost is the main barrier. People concern most about 
how much they cost. On-going maintenance issues and cost-effectiveness are also 
important factors. Possibly a lack of proven knowledge about benefits delivery makes 
people feel scared.  
N18 About the barriers, I would say they are cost, maintenance and potential risk, for 
example, waterproofing issues and structural issues and whether it can work for long 
term or not. And one hinder is most universities have large existing building stock. 
They are old building with decades’ history. Retrofitting green roof to the building may 
be a challenge which involves safety issues. We also have an authority problem. The 
whole society’s alignment. The university may have good intention, but the authority 
may say “no, we don’t have the regulations there”. The authority, I mean city council, 
local government or state government.  
N19 It is the whole idea of misconception about cost and worries about “what this roof will 
change after years”.  Probably it is just a lack of understanding and skills from the 
project delivery team.  
N20 The barrier is the issue of cost and how to maintain them like water use and if the 
infrastructure can hold it or not. For my experience, it is very expensive. It is hard to get 
funding to get it through and show financial benefits. In addition, probably it also needs 
longer management who will be responsible for maintenance.  
N21 Cost is the main thing. Universities back away from the green roof proposal because 
they worry it costs more. Cost is always the big thing. Also, there are a lot of 
sustainability initiatives competing between each other. There are competing priorities.  
N22 Green Roof and Living Wall are not commonly used. There are not a lot of examples to 
look at. The technology is reasonably new. They worry about problems such as 
waterproofing. They are reluctant to do things which may get problems. People 
generally don’t want to take risks. They are also lack of experience and we can’t just 
rely on overseas’ experience. There is a lack of experienced contractors in handling 
innovative things.  
N23 It is difficult to get enough founding to implement GRLW. In addition, when we plan to 
implement a Green Roof or Living Wall, we need to identify the suitable building. This 
is also about engineering concern.  
N24 I suppose GRLW are not very important sustainable features for us. We have other 
sustainable features. To us, GRLW look good and sustainable, but I don’t think it can 
achieve much. It looks like more cosmetic sustainable features.  
N25 Look, money is the main obstacle. We are also lack of imagination and vision to have 
GRLW. It is sort of nice to have them, but they are not central activity and core 
business. It is not something that is in mainstream. Also, it is difficult in comprehending 
what benefits are. Green Roof and Living Wall relatively innovative, new and trendy, 
more often they are dismissed.  
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Appendix B Rating of strategies for promoting GRLW application on campus in 
Round 1 
Strategies for Promoting GRLW Application on Campus 
NO                       Statements Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
                                                    External Environment (Government) 
1 A financial audit between sustainability 
results/outputs and funding allocation 
should be established to stimulate 
universities’ efforts in pursing 
sustainability. 
6.06 0.998 6.00 2 
2 In response to constantly emerging 
technologies, governments should 
update policies, regulations or codes 
timely for universities’ guidance. 
6.00 1.095 6.00 2 
3 Governments should work more 
actively as an agent to help universities 
build relationship with industries 
outside. 
5.62 1.628 6.50 3 
4 Governments should develop other 
models to subsidise universities’ 
sustainability practices or provide 
indexation. 
5.50 2.000 6.00 2.5 
                                                         Organisational Structure 
1 A linkage should be built between 
academic staff and general staff. 
6.38 0.885 7.00 1 
2 Universities’ structure should be a 
matrix composed of vertical and 
horizontal elements to achieve the most 
efficiency and effectiveness. 
5.88 1.088 6.00 2 
3 A sustainability officer can work more 
effectively if it is positioned directly 
under the portfolio of Vice Chancellor 
or Deputy Vice Chancellor. 
5.75 1.693 6.50 2 
4 Universities should attach a clearly 
defined, understood and agreed level of 
authority and governance to 
sustainability programs. 
5.75 1.732 6.00 1.75 
5 The cumbersome process of reporting 
should be changed to improve the 
decision making and executive process 
of sustainable projects. 
5.56 1.672 6.00 3 
6 Universities empower different sections 
and people to take responsibility and 
ownership more evenly across broader 
areas. 
5.33 1.988 6.00 2 
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7 Universities’ organisational structure 
should be more mandatory and easier 
for all divisions and faculties to be 
involved with the sustainability 
programs. 
4.69 1.957 5.00 3 
8 A sustainability steering committee at 
higher level should be set up to bring 
more senior managers together. 
4.63 1.996 5.00 3.75 
9 More professionals, experts, 
consultants and practitioners should be 
employed to solve the problem of 
under-resourcing. 
4.44 1.750 4.00 3 
10 Universities should crease a structure 
linked with budgetary process with 
sustainability. 
3.63 2.029 3.50 3 
                                                                Decision Making Style  
1 Decision makers’ knowledge and 
awareness about sustainability should be 
improved. 
6.50 0.730 7.00 1 
2 Decision makers’ ability to refine, 
elaborate and modify sustainability to 
the needs and objectives of universities 
can help promote sustainability. 
6.38 0.719 6.50 1 
3 Establishing an organisational culture 
which is open to innovations and 
changes can help decision making for 
sustainability. 
6.31 0.704 6.00 1 
4 Getting finance division aware of 
sustainability can effectively help 
decision making for sustainability. 
6.31 1.078 7.00 1 
5 Increasing and diversifying funding 
resources can have a positive influence 
on decision making for sustainability 
practices. 
5.50 1.366 6.00 2.5 
5 Universities provide decision makers 
with sufficient professional consultancy. 
5.50 1.414 6.00 2.5 
7 It is important to get top management 
(e.g. Vice Chancellor’s champion) and 
enhance senior managers’ impacting 
power. 
5.44 1.263 6.00 2.75 
7 Universities reduce or eliminate 
differences in interests of students, staff 
and senior executives. 
5.44 1.365 5.50 1.75 
9 Human actions should be activated 
during decision making process. 
4.69 0.947 4.00 2 
10 Australian universities are moving 
towards centralized decision making 
combined with participation. 
4.31 1.195 4.00 0.75 
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                                                                 Organisational Culture 
1 The concept of sustainability should be 
reflected in the organisational culture in 
a clearer and easily-understood way to 
students and staff for achieving broader 
consensus. 
6.31 1.014 7.00 1 
2 Organisational culture shift can lead to 
individual behaviour change, and versa 
vice. 
6.25 0.856 6.00 1 
3 Right information is delivered to 
students and staff consistently to 
reinforce sustainability concept. 
6.19 1.047 6.50 1 
4 Continuous education and professional 
training among staff to change the old 
generational thinking and values is 
helpful to the transition of organisational 
culture. 
5.44 1.315 5.00 2.75 
5 Eliminating the culture clashes or 
contradictions in the universities’ multi-
culture background is important to the 
success of sustainability practices. 
4.69 1.852 5.00 2.5 
 Leadership 
1 The leaders’ knowledge and skills about 
sustainability is of great importance to 
provide “top-down” support and should 
be improved. 
6.13 0.885 6.00 1 
1 Leaders should provide financial support 
more actively. 
6.13 1.088 6.50 1 
3 The senior executive level should be 
engaged with coal face to enforce 
policies an 
5.50 1.549 6.00 2.5 
4 Leaders’ interaction with experts in 
sustainability areas should be enhanced.  
5.25 1.291 5.00 2.75 
5 Leaders should explore, evaluate, and 
relate sustainability initiatives with 
students, staff and outcomes of 
universities.  
4.65 1.123 5.00 2 
                                                   Communication and Coordination 
1 Achieving an agreed definition and 
shared understanding of sustainability 
can help communicate sustainability 
messages between senders and 
recipients. 
6.13 0.957 6.00 1.75 
2 Good communication can help establish 
a sustainability-oriented organisational 
culture and versa vice. 
6.06 0.929 6.00 1.75 
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2 Maintaining the communication 
relationship between academic and 
operational staff is important to 
sustainability practices in universities. 
6.06 0.929 6.00 2 
4 Using multiple media is an important 
and effective way to enhance 
communication and the preferred 
communication method should be 
identified and decided by target people. 
5.94 0.929 6.00 2 
4 All the parties are included in the 
communication chain in the same pace 
of receiving information. 
5.94 1.124 6.00 2 
6 Topics are repeated frequently to 
reinforce ideas. 
5.75 1.390 6.00 2 
7 A clear communication plan is needed in 
universities, particularly maintaining 
consistent feedback loop.  
5.50 1.673 6.00 2.75 
7 An open culture and strongly supportive 
leadership in a department will make the 
communication and coordination more 
easily.  
5.50 1.673 6.00 2.75 
9 Conflict management should be 
integrated with the communication plan 
to overcome the boundaries and 
differences between different 
departments for building partnership. 
5.40 0.910 5.00 1 
10 Limiting and removing bureaucracy can 
bring more effective communication. 
5.31 1.493 5.50 3 
11 Taking advantage of champions to 
disseminate messages is an effective 
way.  
5.06 1.289 5.00 1.75 
12 Taking advantage of the latest 
technology can improve the 
communication quality. 
4.94 1.569 5.00 1.75 
13 A small scale pilot study can be 
conducted to obtain useful information 
and adapt the information to specific 
communication cases. 
4.87 1.346 5.00 1.5 
14 Optimizing organisational structure and 
controlling organisational size can 
alleviate the situation of difficult 
communication in universities.  
4.19 1.377 4.50 1.75 
Stakeholders’ Participation 
1 Stakeholders should be provided with 
correct and convenient methods to 
practice sustainability initiatives.  
6.15 0.998 6.00 1 
2 Top down support from senior 
executives can help enhance 
6.13 1.115 6.00 1 
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stakeholders’ participation. 
2 Multiple ways are used to disseminate 
information and engage different 
interests (e.g. regular surveys, forums, 
workshops, focus group discussion, 
specific events and informal social 
meetings). 
6.13 1.007 6.00 1.5 
4 Identifying key stakeholders is the 
prerequisite of importance for effective 
stakeholders’ participation 
6.00 0.966 6.00 2 
5 A network of stakeholder representatives 
across the university should be 
established and critical stakeholders are 
involved at different levels.  
5.97 1.112 6.00 1 
6 Levels of stakeholders’ participation are 
divided based on hierarchy (e.g. steering 
committee at the top and representatives 
at the bottom). 
5.65 1.214 6.00 2 
7 It is a challenge to ensure widely-
engaged stakeholders’ participation 
without slowing down the process. 
5.07 1.534 5.00 1 
8 Universities run competition for 
sustainability initiatives among staff and 
students. 
4.95 1.342 5.00 1.5 
 Project Delivery Process 
1 Integrating sustainability in the clear 
strategic planning and beginning of 
design process is important. 
6.63 0.806 7.00 0.75 
2 Obtaining maintenance people’s 
consensus and support at a very early 
stage can help executive team’s work 
and make commitments to sustainability 
in maintenance. 
6.38 0.885 7.00 1 
3 Detailed documentation for a better 
project briefing is important to 
sustainability delivery. 
6.25 1.065 7.00 1 
4 Adjusting sustainability 
features/technologies to end-users’ 
friendly operation should be improved. 
5.80 1.310 6.00 2 
5 There should be an applicable 
assessment framework to evaluate the 
project outcomes or results specific to 
universities’ context. 
5.79 1.528 6.50 2.25 
6 Universities should ensure sufficient 
consultation with experts of 
sustainability. 
5.63 1.204 6.00 2.75 
7 It is useful to conduct case study before 
project execution. 
5.38 1.310 5.00 2.75 
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8 During the project life cycle, regular 
communication needs to be carried out 
consistently. 
5.31 1.195 5.00 2.75 
9 Enhancing the cooperation between 
multiple counterparts to overcome 
conflicts can improve current DBB 
method’s performance. 
5.06 1.237 5.00 2 
10 Design-Bid-Build (DBB) is the most 
widely-used project delivery method in 
Australian universities and it is proved 
to be effective in most circumstances. 
4.19 1.047 4.00 1 
                                           Specific Suggestions for GRLW Application 
1 Universities seek more opportunities to 
integrate GRLW with other green 
technologies. 
6.00 1.033 5.00 2 
1 A solid support from top management is 
required to promote GRLW delivery.  
6.00 1.109 6.00 1 
3 Universitiesuse students and staffs' buy-
in as demand-driven system to stimulate 
GRLW implementation through multiple 
media’s advertisement. 
5.92 0.957 6.00 1 
4 Universities increase the awareness 
about GRLW among key decision 
makers through education or training. 
5.88 0.957 5.50 2 
4 Universities link GRLW projects with 
teaching, learning and research. 
5.88 1.088 6.00 2 
6 Universities conduct more research on 
GRLW to establish a database specific 
to Australian context. 
5.63 1.204 6.00 2 
7 Universities hold more seminars or 
lectures to provide industry with updated 
education on GRLW. 
5.63 1.258 6.00 2 
8 Universities look for additional funding 
resources such as sponsorship, donation 
and so on. 
5.63 1.360 5.50 2 
8 Universities should promote financial 
staff’s sustainable literacy and 
sustainability practitioners’ financial 
literacy.  
5.60 0.998 6.00 1 
10 Universities execute accurate cost-
effectiveness analysis on GRLW.  
5.54 1.198 6.00 1.5 
11 Universities carry out good business 
case studies to demonstrate benefits 
among key people. 
5.50 1.095 5.50 1.75 
12 Universities should get wider 
community support (e.g. encouraging 
volunteers to participate in maintaining 
work). 
5.50 1.155 5.00 2 
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13 Universities hire and train more 
professionals for GRLW’s maintenance. 
5.40 1.298 5.00 3 
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Appendix C Rating of strategies for promoting GRLW application on campus 
in Round 2 
                                       Strategies for Promoting GRLW Application on Campus 
NO                       Statements Average 
Score 
Standard 
Deviation
Median Interquatile 
Range 
                                                    External Environment (Government) 
1 In response to constantly emerging 
technologies, governments should 
update policies, regulations or codes 
timely for universities’ guidance 
6.08 0.862 6.00 1 
2 Universities should be ahead of 
governments, not trailing behind and 
being driven into it by policy 
6.00 1.225 7.00 2 
3 Financial audit should not be narrow 
which only focuses on dollars 
5.92 0.760 6.00 1.5 
4 There should be extra research money, 
funds to employ dedicated 
sustainability educators, or estates-
based grants for sustainable technology 
5.92 1.187 6.00 2 
5 A financial audit between sustainability 
results/outputs and funding allocation 
should be established to stimulate 
universities’ efforts in pursing 
sustainability 
5.77 0.832 6.00 1 
6 Government should benchmark 
Australian universities sustainability 
performance against each other and that 
of overseas universities 
5.77 1.235 6.00 2 
7 Government should mandate minimum 
5 star green star certification for all 
new university buildings 
5.77 1.363 6.00 2 
8 Governments should develop other 
more models to subsidise universities’ 
sustainability practices or provide 
indexation 
5.54 1.391 6.00 2 
9 Government should more focus on 
universities’ role in the community 
5.54 1.506 6.00 2.5 
10 Governments should work more 
actively as an agent to help universities 
build relationship with industries 
outside 
5.46 1.506 6.00 3 
11 University students work in private 
industry to explore new opportunities 
that could be researched by private 
industry and the results given to the 
industry government body 
5.38 0.767 6.00 1 
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12 Universities should go above and 
beyond compliance with any 
government requirements to lead to a 
financial imperatives change 
5.08 1.256 5.00 2 
13 Government should develop 
partnerships with peek associations 
such as ACTS (Australian Campuses 
towards Sustainability) and provide 
funding to these organisations 
4.92 1.382 5.00 2 
14 Government is too removed from 
institutional life to be a main driver - 
that would invite clumsy intervention. 
It should support and not conflict with 
institutional priorities  
4.77 1.832 5.00 3 
                                                         Organisational Structure 
1 A linkage should be built between 
academic staff and general staff. 
6.54 0.660 7.00 1 
2 A sustainability officer can work more 
effectively if it is positioned directly 
under the portfolio of Vice Chancellor 
or Deputy Vice Chancellor. 
6.31 1.032 7.00 1.5 
3 Universities require that a key 
performance indicator for Vice 
Chancellor and Deputy Vice 
Chancellor includes sustainability 
6.08 1.188 6.00 1.5 
4 There need to be a strong link between 
the 4 main areas within an institution: 
1. Leadership and governance 2. 
Operations 3. Teaching, learning and 
research 4. Engagement 
6.00 1.155 6.00 1.5 
5 Balancing multiple missions of 
universities is a challenge when dealing 
with sustainability tasks 
5.92 0.862 6.00 1 
6 Universities should attach a clearly 
defined, understood and agreed level of 
authority and governance to 
sustainability programs. 
5.75 1.732 6.00 1.75 
7 The cumbersome process of reporting 
should be changed to improve the 
decision making and executive process 
of sustainable projects. 
5.69 1.109 6.00 2 
8 Universities’ structure should be a 
matrix composed of vertical and 
horizontal elements to achieve the most 
efficiency and effectiveness. 
5.62 0.961 6.00 1 
9 Cross departmental (or 
interdisciplinary) discussions and 
committees should be a requirement  
5.46 1.127 5.00 2 
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10 Universities empower different sections 
and people to take responsibility and 
ownership more evenly across broader 
areas. 
5.31 0.947 5.00 1 
11 A sustainability steering committee at 
higher level should be set up to bring 
more senior managers together. 
4.85 1.281 5.00 1 
12 Universities’ organisational structure 
should be more mandatory and easier 
for all divisions and faculties to be 
involved with the sustainability 
programs. 
4.54 1.854 5.00 3 
13 More professionals, experts, 
consultants and practitioners should be 
employed to solve the problem of 
under-resourcing. 
4.23 0.927 4.00 0.5 
14 Universities should crease a structure 
linked with budgetary process with 
sustainability. 
3.92 1.605 4.00 2.5 
                                                                Decision Making Style  
1 Decision makers’ knowledge and 
awareness about sustainability should 
be improved. 
6.54 0.776 7.00 1 
2 Getting finance division aware of 
sustainability can effectively help 
decision making for sustainability. 
6.38 0.650 6.00 1 
3 Decision makers’ ability to refine, 
elaborate and modify sustainability to 
the needs and objectives of universities 
can help promote sustainability. 
6.31 0.630 6.00 1 
3 Establishing an organisational culture 
which is open to innovations and 
changes can help decision making for 
sustainability. 
6.31 0.751 6.00 1 
5 Decision makers measure the cost 
effectiveness accurately (e.g. operation 
costs savings are considered when 
evaluating sustainability initiatives). 
5.92 1.188 6.00 2 
6 It is important to get top management 
(e.g. Vice Chancellor’s champion) and 
enhance senior managers’ impacting 
power. 
5.77 1.739 7.00 2.5 
7 The compatibility of sustainability 
practices to the existing values and 
experiences of universities is a critical 
indicator to decision making 
5.54 0.967 6.00 1.5 
8 Centralized decision making is good 
for controlling but leads to less 
participation of lower levels; 
5.54 1.127 6.00 2 
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decentralized decision making is 
opposite. 
9 Universities provide decision makers 
with sufficient professional 
consultancy. 
5.46 0.776 5.00 1 
9 The levels of governance and span of 
authorities should be adjusted to 
improve decision making efficiency. 
5.46 1.127 6.00 1 
11 Increasing and diversifying funding 
resources can have a positive influence 
on decision making for sustainability 
practices. 
5.38 1.446 6.00 2.5 
12 Universities reduce or eliminate 
differences in interests of students, staff 
and senior executives. 
5.31 1.251 6.00 1 
13 Human actions should be activated 
during decision making process. 
4.77 1.013 4.00 1.5 
14 Australian universities are moving 
towards centralized decision making 
combined with participation. 
4.38 1.121 4.00 1 
                                                                 Organisational Culture 
1 The concept of sustainability should be 
reflected in the organisational culture in 
a clearer and easily-understood way to 
students and staff for achieving broader 
consensus. 
6.38 0.768 7.00 1 
2 Right information is delivered to 
students and staff consistently to 
reinforce sustainability concept. 
6.19 1.047 6.50 1 
3 Embedding the concept of sustainability 
in staff’s daily job description can help 
avoid the situation that sustainability is 
treated as “add-on” 
6.15 0.899 6.00 1 
4 Organisational culture shift can lead to 
individual behaviour change, and versa 
vice. 
6.00 0.577 6.00 0 
5 Universities use incentives to motivate 
staff to come up with new ways to 
integrate sustainability into their area of 
responsibility 
5.92 1.256 6.00 2 
6 Universities link estates, teaching and 
research elements of the university so 
that circular feedback influences each 
element to adopt sustainability into 
mainstream practices 
5.62 1.325 6.00 2.5 
7 Universities encourage/build the 
capacity of the student body to ask for 
more sustainable content in courses and 
5.46 1.198 6.00 1.5 
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services 
8 Induction and performance review 
processes should have sustainability 
values imbedded 
5.38 1.446 6.00 2 
9 Continuous education and professional 
training among staff to change the old 
generational thinking and values is 
helpful to the transition of organisational 
culture. 
5.38 1.193 5.00 2.5 
10 Universities build ethical value of 
sustainability 
5.08 0.954 5.00 1.5 
11 Eliminating the culture clashes or 
contradictions in the universities’ multi-
culture background is important to the 
success of sustainability practices. 
4.85 0.987 5.00 1 
12 Universities find out which 
sustainability practices that are not 
compatible with existing values of 
universities and why 
4.77 1.166 5.00 2 
 Leadership 
1 The leaders’ knowledge and skills about 
sustainability is of great importance to 
provide “top-down” support and should 
be improved. 
6.38 0.870 7.00 1 
2 Leaders should provide financial support 
more actively. 
6.23 1.018 7.00 1.5 
3 Leadership need develop Key 
Performance Indicators that enable 
sustainable options. 
5.92 0.760 6.00 0 
3 Leaders should employ people who 
support the vision. 
5.92 0.862 6.00 1 
5 Leaders should encourage 
championship, innovations and 
involvement at all levels. 
5.85 0.899 6.00 1.5 
6 The senior executive level should be 
engaged with coal face to enforce 
policies and strategies.  
5.77 1.166 6.00 2.5 
6 Environmental champions can be found 
within any environment and are often 
responsible for purchasing supplies, 
paying bills and making small day to day 
decisions 
5.77 1.166 6.00 2 
8 Leaders’ interaction with experts in 
sustainability areas should be enhanced.  
5.69 0.751 6.00 1 
8 Leaders should communicate with team 
workers. 
5.69 1.109 6.00 1.5 
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10 Leaders should explore, evaluate, and 
relate sustainability initiatives with 
students, staff and outcomes of 
universities.  
5.62 1.387 6.00 2.5 
11 Leaders should hear first hand concerns 
of staff about implementing justiciable 
policy through open meetings, polls and 
surveys. 
4.92 1.256 5.00 1.5 
12 Leaders should explore and evaluate 
every opportunity (e.g. biddable funds, 
staff allocations, workload package etc.) 
4.62 1.121 5.00 2 
13 Leaders need to believe that they are the 
brains behind initiatives to create a sense 
of ownership 
4.38 1.446 5.00 2 
                                                   Communication and Coordination 
1 Achieving an agreed definition and 
shared understanding of sustainability 
can help communicate sustainability 
messages between senders and 
recipients. 
6.15 0.689 6.00 1 
2 Good communication can help establish 
a sustainability-oriented organisational 
culture and versa vice. 
6.00 0.707 6.00 1 
2 Avoiding the bombardment of 
information to target people should be 
put attention to because a large amount 
of information needs to be dealt with 
limited time and effort. 
6.00 0.577 6.00 1 
4 All the parties are included in the 
communication chain in the same pace 
of receiving information. 
5.92 1.038 6.00 1.5 
5 Maintaining the communication 
relationship between academic and 
operational staff is important to 
sustainability practices in universities. 
5.85 0.801 6.00 2 
5 A message should be framed in different 
ways to reach different audiences 
5.85 1.068 6.00 2 
7 Topics are repeated frequently to 
reinforce ideas. 
5.75 1.130 6.00 1 
8 Using multiple media is an important 
and effective way to enhance 
communication and the preferred 
communication method should be 
identified and decided by target people. 
5.69 0.751 6.00 1 
9 Upward and downward flows in 
communication are enabled to ensure it 
is meaningful and not tokenistic. 
5.62 0.870 6.00 1 
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10 Messages need to show how sustainable 
changes will move people to a better 
place 
5.62 1.261 6.00 2 
11 Conflict management should be 
integrated with the communication plan 
to overcome the boundaries and 
differences between different 
departments for building partnership. 
5.38 1.121 5.00 2 
12 Limiting and removing bureaucracy can 
bring more effective communication. 
5.33 0.779 5.00 1 
13 A clear communication plan is needed in 
universities, particularly maintaining 
consistent feedback loop.  
5.31 1.032 5.00 1 
13 An open culture and strongly supportive 
leadership in a department will make the 
communication and coordination more 
easily.  
5.31 1.652 5.00 3.5 
15 Taking advantage of the latest 
technology can improve the 
communication quality. 
5.23 1.423 5.00 1 
16 Taking advantage of champions to 
disseminate messages is an effective 
way.  
5.08 0.954 5.00 0.5 
17 Optimizing organisational structure and 
controlling organisational size can 
alleviate the situation of difficult 
communication in universities.  
4.62 0.767 5.00 1 
18 A small scale pilot study can be 
conducted to obtain useful information 
and adapt the information to specific 
communication cases. 
4.46 0.967 5.00 1.5 
Stakeholders’ Participation 
1 Stakeholders should be provided with 
correct and convenient methods to 
practice sustainability initiatives.  
6.15 0.998 6.00 1 
2 Top down support from senior 
executives can help enhance 
stakeholders’ participation. 
6.13 1.115 6.00 1 
3 Multiple ways are used to disseminate 
information and engage different 
interests (e.g. regular surveys, forums, 
workshops, focus group discussion, 
specific events and informal social 
meetings). 
6.12 1.005 6.00 1 
4 A network of stakeholder representatives 
across the university should be 
established and critical stakeholders are 
involved at different levels.  
6.00 1.112 6.00 1 
 Appendices 395 
5 Identifying key stakeholders is the 
prerequisite of importance for effective 
stakeholders’ participation 
5.85 0.555 6.00 0.5 
6 Levels of stakeholders’ participation are 
divided based on hierarchy (e.g. steering 
committee at the top and representatives 
at the bottom). 
5.60 1.214 6.00 1.5 
7 It is a challenge to ensure widely-
engaged stakeholders’ participation 
without slowing down the process. 
5.38 0.768 5.00 1 
8 External annual reporting (social, 
economic and environmental) to 
stakeholders helps to concentrate 
management on the issue that need work 
5.31 0.947 6.00 1 
9 Universities run competition for 
sustainability initiatives among staff and 
students. 
5.05 1.248 5.00 1.5 
10 There needs to be a small forum of all 
interested parties to supply the 
researched information back to all 
stakeholders 
4.62 1.044 5.00 1 
 Project Delivery Process 
1 Integrating sustainability in the clear 
strategic planning and beginning of 
design process is important. 
6.69 0.480 7.00 1 
2 Obtaining maintenance people’s 
consensus and support at a very early 
stage can help executive team’s work 
and make commitments to sustainability 
in maintenance. 
6.31 0.630 6.00 1 
2 Detailed documentation for a better 
project briefing is important to 
sustainability delivery. 
6.31 0.947 7.00 1 
4 Project team consult with maintenance 
people and users of the buildings during 
construction 
6.08 0.760 6.00 1.5 
5 There should be an applicable 
assessment framework to evaluate the 
project outcomes or results specific to 
universities’ context. 
5.92 1.115 6.00 1.5 
6 Adjusting sustainability 
features/technologies to end-users’ 
friendly operation should be improved. 
5.69 0.855 6.00 1 
6 Universities should ensure sufficient 
consultation with experts of 
sustainability.  
5.69 1.032 5.00 2 
8 Seeking ways to integrate teaching and 
research with sustainability is a critical 
indicator specific to project delivery in 
5.62 1.121 6.00 2 
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universities 
9 It is useful to conduct case study before 
project execution. 
5.38 1.310 5.00 2.75 
10 Project team needs to get advocates and 
support from academic side.   
5.15 1.463 5.00 1.5 
11 During the project life cycle, regular 
communication needs to be carried out 
consistently. 
5.08 1.038 5.00 1.5 
12 Enhancing the cooperation between 
multiple counterparts to overcome 
conflicts can improve current DBB 
method’s performance. 
4.77 0.725 5.00 1 
13 Green star certification by design and as 
built, provides a rigorous process 
4.62 1.261 5.00 1 
14 Design-Bid-Build (DBB) is the most 
widely-used project delivery method in 
Australian universities and it is proved 
to be effective in most circumstances. 
4.23 0.832 4.00 1 
                                           Specific Suggestions for GRLW Application 
1 A solid support from top management is 
required to promote GRLW delivery.  
6.05 0.898 6.00 1 
2 Universities seek more opportunities to 
integrate GRLW with other green 
technologies. 
5.92 0.862 6.00 1 
2 Universities link GRLW projects with 
teaching, learning and research. 
5.92 0.954 6.00 2 
2 Universities carry out good business 
case studies to demonstrate benefits 
among key people. 
5.92 0.641 6.00 1 
5 Universitiesuse students and staffs' buy-
in as demand-driven system to stimulate 
GRLW implementation through multiple 
media’s advertisement. 
5.77 0.725 6.00 1 
5 Universities conduct more research on 
GRLW to establish a database specific 
to Australian context. 
5.77 1.013 6.00 1.5 
7 Universities increase the awareness 
about GRLW among key decision 
makers through education or training. 
5.69 0.751 6.00 1 
7 Universities execute accurate cost-
effectiveness analysis on GRLW.  
5.69 1.330 6.00 1.5 
9 Universities look for additional funding 
resources such as sponsorship, donation 
and so on. 
5.62 0.961 5.00 1.5 
10 Universities should promote financial 
staff’s sustainable literacy and 
sustainability practitioners’ financial 
literacy.  
5.60 0.998 6.00 1 
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11 Universities hold more seminars or 
lectures to provide industry with updated 
education on GRLW. 
5.54 1.127 6.00 1 
12 Universities should get wider 
community support (e.g. encouraging 
volunteers to participate in maintaining 
work). 
5.50 1.155 5.00 2 
13 A network among governments, 
universities and GRLW industry should 
be set up (e.g. governments provide 
policy support; holding Green Roof 
conference). 
5.38 0.768 5.00 1 
14 Universities hire and train more 
professionals for GRLW’s maintenance. 
5.15 0.987 5.00 1 
15 The people who install the Green Roof 
or Living Wall project should do the 
maintenance 
4.54 1.450 5.00 3 
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Appendix D Rating of Key Actions in Different Phases of Project Delivery in 
Round 2 
                                        Key Actions for Each Stage of Project Management 
NO                             Action Average 
Score 
Standard 
Deviatio
n 
Median InterquatileRang
e 
                                                                     Conceptual Stage 
1 Set clear and well understood goals 
and metrics 
6.58 0.793 7.00 1 
2 Obtain vision and commitment from 
the top management 
6.50 0.905 7.00 1.5 
3 Clarify budget 6.33 0.651 6.00 1 
4 Identify number and range of idea and 
stakeholders 
6.31 0.855 6.00 1 
5 Consult sustainability professionals 
and experts, integrate sustainability 
with conceptual planning 
5.75 1.138 6.00 2 
                                                               Planning and Design Stage 
1 Identify key deliverables and 
procedures for achieving them 
6.25 0.886 6.50 1.75 
2 Access to expert designers, proven 
design concepts, buildability, cost – 
benefits analysis 
5.83 1.030 6.00 2 
3 Consult sustainability professionals 
and experts, integrate sustainability 
issues with planning and design 
5.83 1.193 6.00 2 
4 Ensure resources are commensurate 5.75 0.965 6.00 1.75 
5 Clarify time framework and cost 5.67 1.073 6.00 1.75 
6 Thorough analysis and simulation of 
different alternatives 
5.50 1.087 6.00 1.75 
7 Low impact score for environmental 
and social factors 
5.08 1.676 5.50 2 
8 Monitor planning and design, open 
discussions and get input 
4.63 1,996 5.00 3.75 
                                                                      Pre-Tendering Stage 
1 Verification of the design solutions 
against target 
6.17 0.937 6.00 1 
2 Have Expression of Interest to assess the 
companies that are available to build the 
project 
6.08 0.996 6.00 1.75 
3 Identify contractors which have 
sustainability credentials with track 
record of delivering sustainable projects 
5.83 1.267 6.00 2 
4 Specify clear deliverables, cost and 
budget in detailed proposals 
5.67 1.155 6.00 0.75 
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5 Consult sustainability professionals and 
experts 
5.42 1.084 5.50 1.75 
                                                                   Contracting Stage 
1 Including clear requirements and metrics 
into contracts 
6.08 0.900 6.00 1 
2 Ensure costs are manageable and risks 
covered 
6.08 0.900 6.00 1 
3 Bidders have experience in building 
sustainable development teams 
6.00 1.128 6.00 1 
4 Contract documentation includes 
responsibility for deliverables and 
overall project objectives 
5.92 1.083 6.00 1.75 
5 Understand expectations of contractors 5.58 0.996 6.00 1 
6 Have a clear and precise specification in 
all areas 
5.58 1.311 6.00 3 
7 Test ability of contractors to deliver and 
work with consultants 
5.50 1.087 6.00 1.75 
8 Consult sustainability professionals and 
experts 
5.25 1.357 5.00 2.75 
                                                                      Project Preparing Stage 
1 Communication with all teams 6.08 0.900 6.00 1 
2 Cost management check 6.00 1.000 6.00 2 
3 Ensure sustainability fits with broader 
use 
6.00 1.279 6.50 2 
4 Establish communication protocols, 
reporting lines 
5.83 0.835 6.00 0.75 
5 Setting up a control process for changes 5.83 1.115 6.00 2 
6 Check the availability of all needed 
resource 
5.75 1.138 6.00 2 
7 Procedures and processes developed and 
committed to sustainability 
5.58 0.900 6.00 1 
8 Contractor engagement 5.58 1.165 5.50 1.75 
9 Wide range of stakeholders in consulting 
ring 
5.25 1.288 5.00 2.75 
                                                        Execution and Operation Stage 
1 Low environmental and social impact 6.08 0.996 6.00 1.75 
2 Clarity of project performance 6.08 1.084 6.00 1 
3 Monitor implementation, consider 
ongoing operational issues 
5.42 1.165 6.00 2 
4 Report project progress against plan 5.92 1.084 6.00 1.75 
5 Verification of the construction and 
equipment against the requirements 
5.83 1.193 6.00 2 
6 Partnering, extensive stakeholder input 5.75 1.215 6.00 2.75 
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7 Consult sustainability professionals and 
experts 
5.75 1.422 6.00 2.75 
8 Procedures and processes being allowed 
(audit) 
5.33 1.073 5.00 1.75 
                                                                    Project Close Out Stage 
1 Confirm sustainability objectives met 6.50 0.905 7.00 1 
2 Conduct “lesson learnt” session, monitor 
and report project process against 
sustainability plan 
6.08 1.084 6.00 1 
3 Monitor implementation 6.00 1.279 6.00 1 
4 Review what went well and what did 
not. Reflect what would be done 
differently 
6.00 1.279 6.00 1 
5 Certification of key deliverables 
provided to required standard 
5.92 0.996 6.00 0.75 
6 Optimum operational instructions clear 
to user 
5.83 0.937 6.00 1.75 
7 Verification of the systems against 
requirements, continuous project 
commissioning documentation 
5.58 1.084 6.00 1.75 
                                                                  Maintenance Stage 
1 Compile post-construction review 
against sustainability targets 
6.42 0.996 7.00 1 
2 Operational documentation 6.00 0.953 6.00 1.75 
3 Continuous comparison of the real 
behaviour of the building against the 
targets 
6.00 1.206 6.50 2 
4 Monitor against maintenance plan 6.00 1.206 6.00 1.75 
5 Limited resources required and climate 
proofed 
5.92 1.379 7.00 2.75 
6 Engage the contractor in a long term 
maintenance 
5.82 1.250 6.00 2 
7 Commissioning and preparing 
procedures and responsibilities 
developed and maintaining 
5.75 1.215 6.00 2.75 
8 Serviceability and access to skills 5.58 0.996 6.00 1 
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Appendix ERating of strategies for promoting GRLW application on campus in 
Round 3 
 
                                       Strategies for Promoting GRLW Application on Campus 
NO                       Statements Average 
Score 
Standard 
Deviation 
Median Interquatile 
Range 
                                                    External Environment (Government) 
1 In response to constantly emerging 
technologies, governments should 
update policies, regulations or codes 
timely for universities’ guidance 
6.08 0.862 6.00 1 
2 Universities should be ahead of 
governments, not trailing behind and 
being driven into it by policy 
6.00 1.155 6.00 1.5 
3 Financial audit should not be narrow 
which only focuses on dollars 
6.00 0.707 6.00 1 
4 There should be extra research money, 
funds to employ dedicated 
sustainability educators, or estates-
based grants for sustainable technology 
5.92 1.038 6.00 2 
5 Government should benchmark 
Australian universities sustainability 
performance against each other and that 
of overseas universities 
5.85 1.068 6.00 2 
6 Government should mandate minimum 
5 star green star certification for all 
new university buildings 
5.81 1.234 6.00 2 
7 A financial audit between sustainability 
results/outputs and funding allocation 
should be established to stimulate 
universities’ efforts in pursing 
sustainability 
5.77 0.832 6.00 1 
8 Governments should develop other 
more models to subsidise universities’ 
sustainability practices or provide 
indexation 
5.69 1.109 6.00 2 
9 Governments should work more 
actively as an agent to help universities 
build relationship with industries 
outside 
5.54 1.198 6.00 2.5 
9 Government should more focus on 
universities’ role in the community 
5.54 1.330 6.00 2.5 
11 University students work in private 
industry to explore new opportunities 
that could be researched by private 
industry and the results given to the 
industry government body 
5.38 0.767 6.00 1 
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12 Universities should go above and 
beyond compliance with any 
government requirements to lead to a 
financial imperatives change 
5.31 1.032 6.00 2 
13 Government is too removed from 
institutional life to be a main driver - 
that would invite clumsy intervention. 
It should support and not conflict with 
institutional priorities  
5.15 1.214 5.00 1.5 
14 Government should develop 
partnerships with peek associations 
such as ACTS (Australian Campuses 
towards Sustainability) and provide 
funding to these organisations 
4.77 1.235 5.00 1 
                                                         Organisational Structure 
1 A linkage should be built between 
academic staff and general staff. 
6.54 0.660 7.00 1 
2 A sustainability officer can work more 
effectively if it is positioned directly 
under the portfolio of Vice Chancellor 
or Deputy Vice Chancellor. 
6.38 0.961 7.00 1 
3 There need to be a strong link between 
the 4 main areas within an institution: 
1. Leadership and governance 2. 
Operations 3. Teaching, learning and 
research 4. Engagement 
6.15 0.987 6.00 1.5 
3 The cumbersome process of reporting 
should be changed to improve the 
decision making and executive process 
of sustainable projects. 
6.15 0.954 6.00 1.5 
5 Universities require that a key 
performance indicator for Vice 
Chancellor and Deputy Vice 
Chancellor includes sustainability 
6.08 1.188 6.00 1.5 
6 Balancing multiple missions of 
universities is a challenge when dealing 
with sustainability tasks 
5.92 0.862 6.00 1 
7 Universities should attach a clearly 
defined, understood and agreed level of 
authority and governance to 
sustainability programs. 
5.85 1.633 6.00 1 
8 Universities’ structure should be a 
matrix composed of vertical and 
horizontal elements to achieve the most 
efficiency and effectiveness. 
5.62 0.961 6.00 1 
9 Cross departmental (or 
interdisciplinary) discussions and 
committees should be a requirement  
5.54 1.0.9 5.00 1 
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10 Universities empower different sections 
and people to take responsibility and 
ownership more evenly across broader 
areas. 
5.31 0.947 5.00 1 
11 A sustainability steering committee at 
higher level should be set up to bring 
more senior managers together. 
4.85 1.281 5.00 1 
12 Universities’ organisational structure 
should be more mandatory and easier 
for all divisions and faculties to be 
involved with the sustainability 
programs. 
4.62 1.710 5.00 2.5 
13 More professionals, experts, 
consultants and practitioners should be 
employed to solve the problem of 
under-resourcing. 
4.23 0.927 4.00 0.5 
14 Universities should crease a structure 
linked with budgetary process with 
sustainability. 
4.08 1.656 4.00 2.5 
                                                                Decision Making Style  
1 Decision makers’ knowledge and 
awareness about sustainability should 
be improved. 
6.54 0.776 7.00 1 
2 Getting finance division aware of 
sustainability can effectively help 
decision making for sustainability. 
6.38 0.650 6.00 1 
3 Decision makers’ ability to refine, 
elaborate and modify sustainability to 
the needs and objectives of universities 
can help promote sustainability. 
6.31 0.630 6.00 1 
3 Establishing an organisational culture 
which is open to innovations and 
changes can help decision making for 
sustainability. 
6.31 0.751 6.00 1 
5 It is important to get top management 
(e.g. Vice Chancellor’s champion) and 
enhance senior managers’ impacting 
power. 
5.85 0.899 6.00 1.5 
6 The compatibility of sustainability 
practices to the existing values and 
experiences of universities is a critical 
indicator to decision making 
5.77 0.927 6.00 0.5 
7 Decision makers measure the cost 
effectiveness accurately (e.g. operation 
costs savings are considered when 
evaluating sustainability initiatives). 
5.54 1.050 6.00 1 
7 Universities reduce or eliminate 
differences in interests of students, staff 
and senior executives. 
5.51 1.127 6.00 2 
 Appendices 404 
9 Universities provide decision makers 
with sufficient professional 
consultancy. 
5.46 0.776 5.00 1 
9 The levels of governance and span of 
authorities should be adjusted to 
improve decision making efficiency. 
5.46 1.127 6.00 1 
11 Increasing and diversifying funding 
resources can have a positive influence 
on decision making for sustainability 
practices. 
5.38 1.121 6.00 1.5 
11 Universities reduce or eliminate 
differences in interests of students, staff 
and senior executives. 
5.38 0.650 5.00 1 
13 Human actions should be activated 
during decision making process. 
4.69 0.947 4.00 1 
14 Australian universities are moving 
towards centralized decision making 
combined with participation. 
4.38 1.121 4.00 1 
                                                                 Organisational Culture 
1 The concept of sustainability should be 
reflected in the organisational culture in 
a clearer and easily-understood way to 
students and staff for achieving broader 
consensus. 
6.38 0.768 7.00 1 
2 Right information is delivered to 
students and staff consistently to 
reinforce sustainability concept. 
6.19 1.047 6.50 1 
3 Embedding the concept of sustainability 
in staff’s daily job description can help 
avoid the situation that sustainability is 
treated as “add-on” 
6.15 0.899 6.00 1 
4 Organisational culture shift can lead to 
individual behaviour change, and versa 
vice. 
6.00 0.577 6.00 0 
5 Universities use incentives to motivate 
staff to come up with new ways to 
integrate sustainability into their area of 
responsibility. 
5.92 0.870 6.00 1 
6 Universities link estates, teaching and 
research elements of the university so 
that circular feedback influences each 
element to adopt sustainability into 
mainstream practices. 
5.77 1.363 6.00 2.5 
7 Universities encourage/build the 
capacity of the student body to ask for 
more sustainable content in courses and 
services. 
5.62 0.832 6.00 1 
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8 Induction and performance review 
processes should have sustainability 
values imbedded 
5.46 1.450 6.00 2 
9 Continuous education and professional 
training among staff to change the old 
generational thinking and values is 
helpful to the transition of organisational 
culture. 
5.31 0.947 5.00 1 
10 Universities build ethical value of 
sustainability. 
5.23 1.092 5.00 1.5 
11 Eliminating the culture clashes or 
contradictions in the universities’ multi-
culture background is important to the 
success of sustainability practices. 
4.85 0.987 5.00 1 
12 Universities find out which 
sustainability practices that are not 
compatible with existing values of 
universities and why 
4.77 1.166 5.00 2 
                                                                    Leadership 
1 The leaders’ knowledge and skills about 
sustainability is of great importance to 
provide “top-down” support and should 
be improved. 
6.38 0.870 7.00 1 
2 Leaders should provide financial support 
more actively. 
6.23 1.018 7.00 1 
3 Leadership need develop Key 
Performance Indicators that enable 
sustainable options. 
5.92 0.760 6.00 0 
3 Leaders should employ people who 
support the vision. 
5.92 0.862 6.00 1 
3 Leaders should encourage 
championship, innovations and 
involvement at all levels. 
5.92 0.760 6.00 1.5 
6 The senior executive level should be 
engaged with coal face to enforce 
policies and strategies.  
5.85 1.068 6.00 2 
6 Environmental champions can be found 
within any environment and are often 
responsible for purchasing supplies, 
paying bills and making small day to day 
decisions. 
5.85 1.068 6.00 2 
8 Leaders should communicate with team 
workers. 
5.77 1.020 6.00 1.5 
9 Leaders’ interaction with experts in 
sustainability areas should be enhanced.  
5.69 0.751 6.00 1 
10 Leaders should explore, evaluate, and 
relate sustainability initiatives with 
students, staff and outcomes of 
5.46 1.330 5.00 1.5 
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universities.  
11 Leaders should hear first hand concerns 
of staff about implementing justiciable 
policy through open meetings, polls and 
surveys. 
5.08 0.954 5.00 1.5 
12 Leaders should explore and evaluate 
every opportunity (e.g. biddable funds, 
staff allocations, workload package etc.) 
4.62 1.121 5.00 2 
13 Leaders need to believe that they are the 
brains behind initiatives to create a sense 
of ownership. 
4.38 1.446 5.00 2 
                                                   Communication and Coordination 
1 Achieving an agreed definition and 
shared understanding of sustainability 
can help communicate sustainability 
messages between senders and 
recipients. 
6.15 0.689 6.00 1 
2 Good communication can help establish 
a sustainability-oriented organisational 
culture and versa vice. 
6.00 0.707 6.00 1 
2 Avoiding the bombardment of 
information to target people should be 
put attention to because a large amount 
of information needs to be dealt with 
limited time and effort. 
6.00 0.577 6.00 1 
4 All the parties are included in the 
communication chain in the same pace 
of receiving information. 
5.93 1.038 6.00 1.5 
5 A message should be framed in different 
ways to reach different audiences 
5.92 1.038 6.00 2 
6 Maintaining the communication 
relationship between academic and 
operational staff is important to 
sustainability practices in universities. 
5.77 0.725 6.00 1 
7 Topics are repeated frequently to 
reinforce ideas. 
5.75 1.130 6.00 1 
8 Using multiple media is an important 
and effective way to enhance 
communication and the preferred 
communication method should be 
identified and decided by target people. 
5.69 0.751 6.00 1 
9 Upward and downward flows in 
communication are enabled to ensure it 
is meaningful and not tokenistic. 
5.62 0.870 6.00 1 
10 Messages need to show how sustainable 
changes will move people to a better 
place 
5.46 0.967 5.00 1 
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10 Conflict management should be 
integrated with the communication plan 
to overcome the boundaries and 
differences between different 
departments for building partnership. 
5.46 0.811 5.00 1 
12 Limiting and removing bureaucracy can 
bring more effective communication. 
5.33 0.779 5.00 1 
13 A clear communication plan is needed in 
universities, particularly maintaining 
consistent feedback loop.  
5.31 1.032 5.00 1 
13 An open culture and strongly supportive 
leadership in a department will make the 
communication and coordination more 
easily.  
5.29 1.653 6.00 1 
15 Taking advantage of the latest 
technology can improve the 
communication quality. 
5.23 1.423 5.00 1 
16 Taking advantage of champions to 
disseminate messages is an effective 
way.  
5.08 0.954 5.00 0.5 
17 Optimizing organisational structure and 
controlling organisational size can 
alleviate the situation of difficult 
communication in universities.  
4.62 0.767 5.00 1 
18 A small scale pilot study can be 
conducted to obtain useful information 
and adapt the information to specific 
communication cases. 
4.54 0.877 5.00 1 
                                                  Stakeholders’ Participation 
1 Stakeholders should be provided with 
correct and convenient methods to 
practice sustainability initiatives.  
6.15 0.998 6.00 1 
2 Top down support from senior 
executives can help enhance 
stakeholders’ participation. 
6.13 1.115 6.00 1 
3 Multiple ways are used to disseminate 
information and engage different 
interests (e.g. regular surveys, forums, 
workshops, focus group discussion, 
specific events and informal social 
meetings). 
6.12 1.005 6.00 1 
4 A network of stakeholder representatives 
across the university should be 
established and critical stakeholders are 
involved at different levels.  
6.00 1.112 6.00 1 
5 Identifying key stakeholders is the 
prerequisite of importance for effective 
stakeholders’ participation 
5.77 0.439 6.00 0.5 
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6 Levels of stakeholders’ participation are 
divided based on hierarchy (e.g. steering 
committee at the top and representatives 
at the bottom). 
5.64 1.114 6.00 1 
7 External annual reporting (social, 
economic and environmental) to 
stakeholders helps to concentrate 
management on the issue that need work 
5.46 0.877 6.00 1 
8 It is a challenge to ensure widely-
engaged stakeholders’ participation 
without slowing down the process. 
5.38 0.768 5.00 1 
9 Universities run competition for 
sustainability initiatives among staff and 
students. 
5.05 1.248 5.00 1.5 
10 There needs to be a small forum of all 
interested parties to supply the 
researched information back to all 
stakeholders 
4.62 1.044 5.00 1 
                                                         Project Delivery Process 
1 Integrating sustainability in the clear 
strategic planning and beginning of 
design process is important. 
6.69 0.480 7.00 1 
2 Obtaining maintenance people’s 
consensus and support at a very early 
stage can help executive team’s work 
and make commitments to sustainability 
in maintenance. 
6.31 0.630 6.00 1 
2 Detailed documentation for a better 
project briefing is important to 
sustainability delivery. 
6.31 0.947 7.00 1 
4 Project team consult with maintenance 
people and users of the buildings during 
construction. 
6.08 0.760 6.00 1 
5 There should be an applicable 
assessment framework to evaluate the 
project outcomes or results specific to 
universities’ context. 
5.92 1.115 6.00 1.5 
6 Universities should ensure sufficient 
consultation with experts and 
stakeholders. 
5.85 0.987 6.00 1 
7 Adjusting sustainability 
features/technologies to end-users’ 
friendly operation should be improved. 
5.69 0.855 6.00 1 
7 Seeking ways to integrate teaching and 
research with sustainability is a critical 
indicator specific to project delivery in 
universities 
5.69 1.032 6.00 1.5 
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9 It is useful to conduct case study before 
project execution. 
5.35 1.335 5.00 1.5 
10 Project team needs to get advocates and 
support from academic side.   
5.20 1.373 5.00 1.5 
11 During the project life cycle, regular 
communication needs to be carried out 
consistently. 
5.08 1.038 5.00 1.5 
12 Enhancing the cooperation between 
multiple counterparts to overcome 
conflicts can improve current DBB 
method’s performance. 
4.77 0.725 5.00 1 
13 Green star certification by design and as 
built, provides a rigorous process 
4.62 1.261 5.00 1 
14 Design-Bid-Build (DBB) is the most 
widely-used project delivery method in 
Australian universities and it is proved 
to be effective in most circumstances. 
4.23 0.832 4.00 1 
                                           Specific Suggestions for GRLW Application 
1 A solid support from top management is 
required to promote GRLW delivery.  
6.05 0.898 6.00 1 
2 Universities link GRLW projects with 
teaching, learning and research. 
6.00 0.913 6.00 1.5 
3 Universities seek more opportunities to 
integrate GRLW with other green 
technologies. 
5.92 0.862 6.00 1 
3 Universities carry out good business 
case studies to demonstrate benefits 
among key people. 
5.92 0.641 6.00 1 
3 Universities conduct more research on 
GRLW to establish a database specific 
to Australian context. 
5.92 0.862 6.00 1 
6 Universities use students and staffs' buy-
in as demand-driven system to stimulate 
GRLW implementation through multiple 
media’s advertisement. 
5.69 0.630 6.00 1 
6 Universities increase the awareness 
about GRLW among key decision 
makers through education or training. 
5.69 0.751 6.00 1 
6 Universities execute accurate cost-
effectiveness analysis. 
5.65 1.280 6.00 1 
9 Universities look for additional funding 
resources such as sponsorship, donation 
and so on. 
5.62 0.961 5.00 1.5 
10 Universities should promote financial 
staff’s sustainable literacy and 
sustainability practitioners’ financial 
literacy.  
5.60 0.998 6.00 1 
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11 Universities hold more seminars or 
lectures to provide industry with updated 
education on GRLW. 
5.54 1.127 6.00 1 
12 Universities should get wider 
community support (e.g. encouraging 
volunteers to participate in maintaining 
work). 
5.52 1.198 6.00 1.5 
13 A network among governments, 
universities and Green Roof industry 
should be set up (e.g. governments 
provide policy support; holding Green 
Roof conference). 
5.38 0.768 5.00 1 
14 Universities hire and train more 
professionals for GRLW’s maintenance. 
5.15 0.987 5.00 1 
15 There should be government funding as 
well as sponsorship 
4.62 1.121 5.00 1 
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Appendix F Rating of Key Actions in Different Phases of Project Delivery in 
Round 3 
                                        Key Actions for Each Stage of Project Management 
NO
. 
                            Action Averag
e Score 
Standard 
Deviatio
n 
Media
n 
InterquartileRang
e 
                                                                     Conceptual Stage 
1 Obtain vision and commitment from the 
top management 
6.67 0.779 7.00 0 
2 Set clear and well understood goals and 
metrics 
6.58 0.793 7.00 1 
3 Clarify budget 6.33 0.651 6.00 1 
4 Identify number and range of idea and 
stakeholders 
6.31 0.855 6.00 1 
5 Consult sustainability professionals and 
experts, integrate sustainability with 
conceptual planning 
5.58 0.996 6.00 1 
                                                               Planning and Design Stage 
1 Identify key deliverables and procedures 
for achieving them 
6.17 0.835 6.00 1.75 
2 Consult sustainability professionals and 
experts, integrate sustainability issues 
with planning and design 
5.92 0.996 6.00 1 
3 Thorough analysis and simulation of 
different alternatives 
5.75 0.866 6.00 1 
4 Access to expert designers, proven 
design concepts, buildability, cost – 
benefits analysis 
5.69 1.109 6.00 1.5 
5 Ensure resources are commensurate 5.67 0.651 6.00 1 
5 Clarify time framework and cost 5.50 0.905 6.00 1 
7 Monitor planning and design, open 
discussions and get input 
5.67 0.985 6.00 1 
8 Low impact score for environmental and 
social factors 
5.58 0.793 6.00 1 
                                                                      Pre-Tendering Stage 
1 Verification of the design solutions 
against target 
6.17 0.937 6.00 1 
1 Specify clear deliverables, cost and 
budget in detailed proposals 
6.17 0.835 6.00 0.75 
3 Identify contractors which have 
sustainability credentials with track 
record of delivering sustainable projects 
5.67 0.888 6.00 1 
4 Consult sustainability professionals and 
experts 
5.58 0.996 6.00 1 
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5 Have Expression of Interest to assess the 
companies that are available to build the 
project 
5.50 0.905 6.00 1 
                                                                   Contracting Stage 
1 Including clear requirements and metrics 
into contracts 
6.08 0.900 6.00 1 
2 Ensure costs are manageable and risks 
covered 
6.08 0.900 6.00 1 
3 Bidders have experience in building 
sustainable development teams 
6.00 1.128 6.00 1 
4 Contract documentation includes 
responsibility for deliverables and 
overall project objectives 
5.92 1.084 6.00 1.75 
5 Understand expectations of contractors 5.58 0.996 6.00 1 
6 Have a clear and precise specification in 
all areas 
5.58 1.311 6.00 3 
7 Test ability of contractors to deliver and 
work with consultants 
5.50 1.087 6.00 1.75 
8 Consult sustainability professionals and 
experts 
5.25 1.357 5.00 2.75 
                                                                      Project Preparing Stage 
1 Ensure sustainability fits with broader 
use 
6.17 0.937 6.50 1 
2 Communication with all teams 6.08 0.900 6.00 1 
3 Cost management check 5.91 0.937 5.50 2 
4 Establish communication protocols, 
reporting lines 
5.83 0.835 6.00 0.75 
4 Setting up a control process for changes 5.83 0.937 6.00 1.75 
6 Check the availability of all needed 
resource 
5.75 0.965 6.00 1.75 
7 Contractor engagement 5.67 0.887 6.00 1 
8 Procedures and processes developed and 
committed to sustainability 
5.58 0.900 6.00 1 
9 Wide range of stakeholders in consulting 
ring 
5.50 1.087 5.00 1.75 
                                                        Execution and Operation Stage 
1 Monitor implementation, consider 
ongoing operational issues 
6.17 0.835 6.00 1 
1 Report project progress again plan 6.17 0.718 6.00 1 
3 Low environmental and social impact 6.08 0.900 6.00 1 
3 Clarity of project performance 6.08 1.084 6.00 1 
5 Verification of the construction and 
equipment against the requirements 
5.92 1.084 6.00 2 
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6 Consult sustainability professionals and 
experts 
5.83 1.240 6.00 2 
7 Partnering, extensive stakeholder input 5.42 0.996 6.00 1 
7 Procedures and processes being allowed 
(audit) 
5.42 0.996 5.00 1 
                                                                    Project Close Out Stage 
1 Confirm sustainability objectives met 6.50 0.905 7.00 1 
2 Conduct “lesson learnt” session, monitor 
and report project process against 
sustainability plan 
6.08 1.084 6.00 1 
3 Monitor implementation 6.00 1.279 6.00 1 
3 Review what went well and what did 
not. Reflect what would be done 
differently 
6.00 1.279 6.00 1 
5 Certification of key deliverables 
provided to required standard 
5.92 0.996 6.00 0.75 
6 Optimum operational instructions clear 
to user 
5.75 0.866 6.00 1 
7 Verification of the systems against 
requirements, continuous project 
commissioning documentation 
5.67 0.985 6.00 1 
                                                                  Maintenance Stage 
1 Compile post-construction review 
against sustainability targets 
6.42 0.996 7.00 1 
2 Continuous comparison of the real 
behaviour of the building against the 
targets 
6.33 0.779 6.50 1 
3 Operational documentation 6.08 0.739 6.00 1.5 
4 Limited resources required and climate 
proofed 
6.00 1.128 6.50 2 
5 Monitor against maintenance plan 5.92 1.134 6.00 1.75 
6 Commissioning and preparing 
procedures and responsibilities 
developed and maintaining 
5.83 0.937 6.00 1.75 
7 Engage the contractor in a long term 
maintenance 
5.67 1.155 5.50 2 
8 Serviceability and access to skills 5.58 0.996 6.00 1 
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Result of Wilxocon Paired Test 
 
Comparison in section B1 External Environment 
Test Statisticsd 
 B1111R2 - 
B1111R3 
B1112R2 - 
B1112R3 
B1113R2 - 
B1113R3 
B1114R2 - 
B1114R3 
Z .000a -.707b -.447c -1.732c 
Asymp. Sig. (2-tailed) 1.000 .480 .655 .083 
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on negative ranks. 
c. Based on positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 B121R2 - 
B121R3 
B122R2 - 
B122R3 
B123R2 - 
B123R3 
B124R2 - 
B124R3 
B125R2 - 
B125R3 
Z -1.732a -1.994b .000c -1.000a .000c
Asymp. Sig. (2-tailed) .083 1.000 1.000 .317 1.000
a. Based on positive ranks. 
b. Based on negative ranks. 
c. The sum of negative ranks equals the sum of positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 B126R2 - 
B126R3 
B127R2 - 
B127R3 
B128R2 - 
B128R3 
B129R2 - 
B129R3 
B1210R2 - 
B1210R3 
Z .000a -1.000b -.577b -.982c -1.000c
Asymp. Sig. (2-tailed) 1.000 .317 .564 .326 .317
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Based on negative ranks. 
d. Wilcoxon Signed Ranks Test 
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Comparison in B2.1 Organisational structure 
 
Test Statisticsc 
 B2111R2 - 
B2111R3 
B2112R2 - 
B2112R3 
B2113R2 - 
B2113R3 
B2114R2 - 
B2114R3 
B2115R2 - 
B2115R3 
Z .000a .000a -1.414b -1.000b .000a
Asymp. Sig. (2-tailed) 1.000 1.000 .157 .317 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
Test Statisticsc 
 B2116R2 - 
B2116R3 
B2117R2 - 
B2117R3 
B2118R2 - 
B2118R3 
B2119R2 - 
B2119R3 
B2120R2 - 
B2120R3 
Z .000a .000a .000a .000a -1.414b
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 .157
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
Test Statisticsc 
 B2121R2 - 
B2121R3 
B2122R2 - 
B2122R3 
B2123R2 - 
B2123R3 
B2124R2 - 
B2124R3 
B2125R2 - 
B2125R3 
Z -1.414a -1.414a .000b .000b -1.414a
Asymp. Sig. (2-tailed) .157 .157 1.000 1.000 .157
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
Comparison in section B2.2 Decision Making 
 
Test Statisticsc 
 B2211R2 - 
B2211R3 
B2212R2 - 
B2212R3 
B2213R2 - 
B2213R3 
B2214R2 - 
B2214R3 
B2215R2 - 
B2215R3 
Z -1.000a .000b .000b .000b .000b
Asymp. Sig. (2-tailed) .317 1.000 1.000 1.000 1.000
a. Based on negative ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 B2216R2 - 
B2216R3 
B2217R2 - 
B2217R3 
B2218R2 - 
B2218R3 
B2219R2 - 
B2219R3 
B2220R2 - 
B2220R3 
Z .000a .000a -.577b -1.732b .000a
Asymp. Sig. (2-tailed) 1.000 1.000 .564 .083 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 B2221R2 - 
B2221R3 
B2222R2 - 
B2222R3 
B2223R2 - 
B2223R3 
B2224R2 - 
B2224R3 
B2225R2 - 
B2225R3 
Z .000a -.412b .000a .000a -1.342c
Asymp. Sig. (2-tailed) 1.000 .681 1.000 1.000 .180
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Based on negative ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsb 
 B2226R2 - 
B2226R3 
Z .000a 
Asymp. Sig. (2-tailed) 1.000 
a. The sum of negative ranks equals the 
sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
 
Comparison in section B2.3 Organisational culture 
 
Test Statisticsb 
 B2311R2 - 
B2311R3 
B2312R2 - 
B2312R3 
B2313R2 - 
B2313R3 
B2314R2 - 
B2314R3 
B2315R2 - 
B2315R3 
Z .000a .000a .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
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Test Statisticsb 
 B2321R2 - 
B2321R3 
B2322R2 - 
B2322R3 
B2323R2 - 
B2323R3 
B2324R2 - 
B2324R3 
B2325R2 - 
B2325R3 
Z -1.890a -1.000a -2.000a -1.000a -1.000a
Asymp. Sig. (2-tailed) .059 .317 .046 .157 .317
a. Based on positive ranks. 
b. Wilcoxon Signed Ranks Test 
 
 
Comparison in section B2.4 leadership 
 
Test Statisticsc 
 B2411R2 - 
B2411R3 
B2412R2 - 
B2412R3 
B2413R2 - 
B2413R3 
B2414R2 - 
B2414R3 
B2415R2 - 
B2415R3 
Z .000a .000a .000a -1.000b -1.414b
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 .317 .157
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 B2416R2 - 
B2416R3 
B2417R2 - 
B2417R3 
B24111R2 - 
B24111R3 
B24112R2 - 
B24112R3 
B24113R2 - 
B24113R3 
Z .000a .000a -1.414b -1.000b .000a
Asymp. Sig. (2-tailed) 1.000 1.000 .157 .317 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
Test Statisticsc 
 B24114R2 - 
B24114R3 
B24115R2 - 
B24115R3 
B24116R2 - 
B24116R3 
B24117R2 - 
B24117R3 
B24118R2 - 
B24118R3 
Z -1.134a .000b .000b -1.414a .000b
Asymp. Sig. (2-tailed) .257 1.000 1.000 .157 1.000
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 B24119R2 - 
B24119R3 
B24120R2 - 
B24120R3 
B24121R2 - 
B24121R3 
B24122R2 - 
B24122R3 
B24123R2 - 
B24123R3 
Z -1.000a .000b -1.000a -1.342a .000b
Asymp. Sig. (2-tailed) .317 1.000 .317 .180 1.000
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 B24124R2 - 
B24124R3 
B2421R2 - 
B2421R3 
B2422R2 - 
B2422R3 
B2423R2 - 
B2423R3 
B2424R2 - 
B2424R3 
Z -1.000a .000b -1.414a -1.000a .000b
Asymp. Sig. (2-tailed) .317 1.000 .157 .317 1.000
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 B2431R2 - 
B2431R3 
B2432R2 - 
B2432R3 
B2433R2 - 
B2433R3 
B2434R2 - 
B2434R3 
B2435R2 - 
B2435R3 
Z -2.165a -1.414a .000b -1.000a -1.000a
Asymp. Sig. (2-tailed) .030 .157 1.000 .317 .317
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsb 
 B2511R2 - 
B2511R3 
B2512R2 - 
B2512R3 
B2513R2 - 
B2513R3 
B2514R2 - 
B2514R3 
B2515R2 - 
B2515R3 
Z .000a .000a .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
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Test Statisticsd 
 B2516R2 - 
B2516R3 
B2517R2 - 
B2517R3 
B2518R2 - 
B2518R3 
B2519R2 - 
B2519R3 
B2520R2 - 
B2520R3 
Z -1.000a -1.000b .000c -.577b .000c
Asymp. Sig. (2-tailed) .317 .317 1.000 .564 1.000
a. Based on negative ranks. 
b. Based on positive ranks. 
c. The sum of negative ranks equals the sum of positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 B2521R2 - 
B2521R3 
B2522R2 - 
B2522R3 
B2523R2 - 
B2523R3 
B251R2 - 
B251R3 
B252R2 - 
B252R3 
Z .000a -1.134b .000a -1.000b -2.000b
Asymp. Sig. (2-tailed) 1.000 .257 1.000 .317 .046
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 B253R2 - 
B253R3 
B254R2 - 
B254R3 
B255R2 - 
B255R3 
B256R2 - 
B256R3 
Z .000a -1.000b .000a .000a
Asymp. Sig. (2-tailed) 1.000 .317 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Comparison in section B3 Strategy related with university’s characteristics 
 
Test Statisticsc 
 B2631R2 - 
B2631R3 
B2632R2 - 
B2632R3 
B2633R2 - 
B2633R3 
B2634R2 - 
B2634R3 
Z -1.633a -1.000a -1.000a .000b
Asymp. Sig. (2-tailed) .102 .317 .317 1.000
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 B2635R2 - 
B2635R3 
B2636R2 - 
B2636R3 
B2637R2 - 
B2637R3 
B2638R2 - 
B2638R3 
Z -.577a -1.000b -1.732b -1.000a 
Asymp. Sig. (2-tailed) .564 .317 .083 .317 
a. Based on negative ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
Comparison in section C1.1.1 Barriers to Project Delivery 
 
Test Statisticsc 
 C1111R2 - 
C1111R3 
C1112R2 - 
C1112R3 
C1113R2 - 
C1113R3 
C1114R2 - 
C1114R3 
C1115R2 - 
C1115R3 
Z -1.414a .000b -1.000a -2.232a .000b
Asymp. Sig. (2-tailed) .157 1.000 .317 .157 1.000
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 C1116R2 - 
C1116R3 
C1117R2 - 
C1117R3 
C1118R2 - 
C1118R3 
C1119R2 - 
C1119R3 
C1120R2 - 
C1120R3 
Z -1.342a -.182b .000c -1.000a .000c
Asymp. Sig. (2-tailed) .180 .856 1.000 .317 1.000
a. Based on positive ranks. 
b. Based on negative ranks. 
c. The sum of negative ranks equals the sum of positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C1121R2 - 
C1121R3 
C111R2 - 
C111R3 
C112R2 - 
C112R3 
Z .000a .000a -1.732b
Asymp. Sig. (2-tailed) 1.000 1.000 .083
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsb 
 C113R2 - 
C113R3 
C114R2 - 
C114R3 
C115R2 - 
C115R3 
Z -.447a -1.000a -1.000a 
Asymp. Sig. (2-tailed) .655 .317 .317 
a. Based on positive ranks. 
b. Wilcoxon Signed Ranks Test 
 
 
Comparison in Section C2 Critical Success Factors 
 
Test Statisticsb 
 C2111R2 - 
C2111R3 
C2112R2 - 
C2112R3 
C2113R2 - 
C2113R3 
C2114R2 - 
C2114R3 
C2115R2 - 
C2115R3 
Z .000a .000a .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C2116R2 - 
C2116R3 
C2117R2 - 
C2117R3 
C2118R2 - 
C2118R3 
C2119R2 - 
C2119R3 
C2120R2 - 
C2120R3 
Z .000a -1.000b .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 .317 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C2121R2 - 
C2121R3 
C2122R2 - 
C2122R3 
C2123R2 - 
C2123R3 
C2124R2 - 
C2124R3 
C2125R2 - 
C2125R3 
Z .000a -1.000b .000a .000a -.447b
Asymp. Sig. (2-tailed) 1.000 .317 1.000 1.000 .655
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 C2126R2 - 
C2126R3 
C2127R2 - 
C2127R3 
C2128R2 - 
C2128R3 
C2129R2 - 
C2129R3 
C2130R2 - 
C2130R3 
Z .000a .000a .000a -.264b .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 .792 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on negative ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C2131R2 - 
C2131R3 
C2132R2 - 
C2132R3 
C2133R2 - 
C2133R3 
C2134R2 - 
C2134R3 
C2135R2 - 
C2135R3 
Z .000a .000a .000a -1.000b -1.000b
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 .317 .317
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
Comparison in Section C3 Key actions in Project phases 
 
Test Statisticsd 
 C31R2 - C31R3 C32R2 - C32R3 C33R2 - C33R3 C34R2 - C34R3 C35R2 - C35R3
Z -1.000a .000b -.447c .000b -1.414a
Asymp. Sig. (2-tailed) .317 1.000 .655 1.000 .157
a. Based on negative ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Based on positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 
C36R2 - C36R3 C37R2 - C37R3 C38R2 - C38R3 C39R2 - C39R3 
C310R2 - 
C310R3 
Z -1.134a -1.732a -1.414b -1.000b -.577b
Asymp. Sig. (2-tailed) .257 .083 .157 .317 .564
a. Based on positive ranks. 
b. Based on negative ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 C311R2 - 
C311R3 
C312R2 - 
C312R3 
C313R2 - 
C313R3 
C314R2 - 
C314R3 
C315R2 - 
C315R3 
Z .000a -.447b .000a .000a -.577b
Asymp. Sig. (2-tailed) 1.000 .655 1.000 1.000 .564
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 C316R2 - 
C316R3 
C317R2 - 
C317R3 
C318R2 - 
C318R3 
C319R2 - 
C319R3 
C320R2 - 
C320R3 
Z .000a -1.000b .000a -1.000b -1.265c
Asymp. Sig. (2-tailed) 1.000 .317 1.000 .317 .206
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Based on negative ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C321R2 - 
C321R3 
C322R2 - 
C322R3 
C323R2 - 
C323R3 
C324R2 - 
C324R3 
C325R2 - 
C325R3 
Z .000a -1.414b -1.000b .000a .000a
Asymp. Sig. (2-tailed) 1.000 .157 .317 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C326R2 - 
C326R3 
C327R2 - 
C327R3 
C328R2 - 
C328R3 
C329R2 - 
C329R3 
C330R2 - 
C330R3 
Z -.087a -1.342a -1.732a .000b .000b
Asymp. Sig. (2-tailed) .931 .180 .083 1.000 1.000
a. Based on positive ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 C331R2 - 
C331R3 
C332R2 - 
C332R3 
C333R2 - 
C333R3 
C334R2 - 
C334R3 
C335R2 - 
C335R3 
Z .000a .000a -.577b -.447b -1.000b
Asymp. Sig. (2-tailed) 1.000 1.000 .564 .655 .317
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 C336R2 - 
C336R3 
C337R2 - 
C337R3 
C338R2 - 
C338R3 
C339R2 - 
C339R3 
C340R2 - 
C340R1 
Z -1.000a .000b -1.000c .000b -1.000c
Asymp. Sig. (2-tailed) .317 1.000 .317 1.000 .317
a. Based on negative ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Based on positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C341R2 - 
C341R3 
C342R2 - 
C342R3 
C343R2 - 
C343R3 
C344R2 - 
C344R3 
C345R2 - 
C345R3 
Z -1.342a -1.000a -.577a -1.000b -.378b
Asymp. Sig. (2-tailed) .180 .317 .564 .317 .705
a. Based on positive ranks. 
b. Based on negative ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsb 
 C346R2 - 
C346R3 
C347R2 - 
C347R3 
C348R2 - 
C348R3 
C349R2 - 
C349R3 
C350R2 - 
C350R3 
Z .000a .000a .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
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Test Statisticsd 
 C351R2 - 
C351R3 
C352R2 - 
C352R3 
C353R2 - 
C353R3 
C354R2 - 
C354R3 
C355R2 - 
C355R3 
Z -.577a -1.414a -1.000b -.577a .000c
Asymp. Sig. (2-tailed) .564 .157 .317 .564 1.000
a. Based on positive ranks. 
b. Based on negative ranks. 
c. The sum of negative ranks equals the sum of positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsc 
 C356R2 - 
C356R3 
C357R2 - 
C357R3 
C358R2 - 
C358R3 
Z -1.414a .000b .000b 
Asymp. Sig. (2-tailed) .157 1.000 1.000 
a. Based on negative ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Wilcoxon Signed Ranks Test 
 
 
Comparison in Section C4 Project Delivery Improvement 
 
Test Statisticsb 
 C4111R2 - 
C4111R3 
C4112R2 - 
C4112R3 
C4113R2 - 
C4113R3 
C4114R2 - 
C4114R3 
C4115R2 - 
C4115R3 
Z .000a .000a .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
 
 
Test Statisticsd 
 C4116R2 - 
C4116R3 
C4117R2 - 
C4117R3 
C4118R2 - 
C4118R3 
C4119R2 - 
C4119R3 
C4120R2 - 
C4120R3 
Z -1.000a .000b -1.000c -1.000c .000b
Asymp. Sig. (2-tailed) .317 1.000 .317 .317 1.000
a. Based on negative ranks. 
b. The sum of negative ranks equals the sum of positive ranks. 
c. Based on positive ranks. 
d. Wilcoxon Signed Ranks Test 
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Test Statisticsc 
 C4121R2 - 
C4121R3 
C4122R2 - 
C4122R3 
C4123R2 - 
C4123R3 
C4124R2 - 
C4124R3 
C4125R2 - 
C4125R3 
Z .000a .000a -1.000b -1.000b .000a
Asymp. Sig. (2-tailed) 1.000 1.000 .317 .317 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on negative ranks. 
c. Wilcoxon Signed Ranks Test 
 
Comparison in section D Specific strategies related with GRLW 
Test Statisticsb 
 D11R2 - D11R3 D12R2 - D12R3 D13R2 - D13R3 D14R2 - D14R3 D15R2 - D15R3
Z .000a .000a .000a .000a .000a
Asymp. Sig. (2-tailed) 1.000 1.000 1.000 1.000 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Wilcoxon Signed Ranks Test 
 
Test Statisticsd 
 
D16R2 - D16R3 D17R2 - D17R3 D18R2 - D18R3 D19R2 - D19R3 
D110R2 - 
D110R3 
Z -1.000a -.447b -1.414b .000c -1.000b
Asymp. Sig. (2-tailed) .317 .655 .157 1.000 .317
a. Based on negative ranks. 
b. Based on positive ranks. 
c. The sum of negative ranks equals the sum of positive ranks. 
d. Wilcoxon Signed Ranks Test 
 
Test Statisticsc 
 D111R2 - 
D111R3 
D112R2 - 
D112R3 
D113R2 - 
D113R3 
D114R2 - 
D114R3 
D115R2 - 
D115R3 
Z .000a -1.000b .000a -.447b .000a
Asymp. Sig. (2-tailed) 1.000 .317 1.000 .655 1.000
a. The sum of negative ranks equals the sum of positive ranks. 
b. Based on positive ranks. 
c. Wilcoxon Signed Ranks Test 
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1. Australian National University, Canberra  
2. Bond University, Queensland  
3. Byron Community College, Mullumbimby, NSW; Alison Pearl, President, 5 
March 2012  
4. Canberra Institute of Technology, ACT  
5. Charles Sturt University, Bathurst, NSW  
6. La Trobe University, Melbourne, Bundoora, Victoria  
7. Monash University, Victoria  
8. Royal Melbourne Institute of Technology, Melbourne  
9. Southern Cross University, New South Wales  
10. Swinburne University of Technology, Hawthorn, Victoria  
11. University of Canberra, ACT  
12. University of Melbourne, Victoria  
13. University of Newcastle, Callaghan, New South Wales  
14. University of New England, New South Wales  
15. University of New South Wales, Sydney  
16. University of Queensland, Brisbane, Queensland  
17. University of Tasmania, Sandy Bay, Tasmania; Professor Daryl Le Grew, 
Vice Chancellor and President; 21 October 2009  
18. University of Technology, Sydney  
19. University of the Sunshine Coast, Queensland  
20. University of Western Sydney, New South Wales  
21. University of Wollongong, NSW; Gerard Sutton, Vice Chancellor; 20 
December 2010 
 
